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Abstract 
The difference between the water surfaces of various organic-matter load and shading is un-
equivocally shown by the results of the diurnal water-chemical investigations. The data of the 3-hourly 
surface-water-layer investigation may be brought into connection with the activity of living organisms 
(migration in the parts of the day, metabolism, etc.). < 
Introduction 
In order to forecast the conditions of water-quality in the Kisköre Reservoir 
to be created at the Tisza, as well as to study the effect of the dry-land remains on the 
water-ecosystem, we have performed hydro-ecological investigations in an experi-
mental area surrounded by a 3 sq. km circular dam. The amount of the dry-land 
vegetation remaining in the inundated area were determined by means of monolith-
investigations (B. TÓTH—VÉGVÁRI 1976). The processes taking place were followed 
with systematic water-chemical analyses (B . TÓTH 1976), as well as with bacteriolo-
gical, algological (HAMAR 1976) and zoo-plankton investigations (BANCSI 1976). 
For giving a more reliable characterization of the water-spaces of different phys-
iognomies, we felt it necessary to complete the measurings of the annual investiga-
tion-series, carried out with a weekly; resp. fortnightly frequency, also with investi-
gations in the parts of the day. In the course of the work, diurnal plankton investiga-
tions — bacterio-, phyto-, and zooplankton-studies (HAMAR—BANCSI 1976), as well 
as water-chemical determinations were carried out, with special regard to tracing 
the quantitative changes in the dissolved oxygen and free carbon dioxide, as well 
as nitrogen and phosphorus forms. 
Materials and Methods 
To the diurnal investigation, in 1974, four sampling sites were designated (A,B,C,D) along an 
imaginary line drawn between two standard sampling sites (15 and 15/4) (Fig.l). Sampling sites 
" A". (A/1 surface, A/2 middle, A/3 close to the bottom) were above a Tisza deadarm filled up strongly. 
Trapa natans L. and Nymphaea alba L.occurred by threads at the surface of the 3.5 m deep water. 
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Sampling sites " B " (B/l surface, B/2 middle, B/3 close to the bottom) were designated in the 
middle of the oozing canal. In the 4 m deep water, in the vicinity of the sampling site, there were no 
floriferous plants. 
Sampling points " C " were in the lopped willowy (C/l surface, C/2 close to the bottom). The 
surface of the 1,5 m deep water was covered with Spirodela polyrrhiza (L.) SCHLEID Lemna minor L. 
The submerged vegetation consisted of the rather thinly scattered stand of Utricuiaria vulgaris 
L. Lemna trisulca L. 
The shallow water (50 cm) of sampling site " D " was covered with the network of the'dense 
texture of Utricuiaria vulgaris L. and its surface was covered with Lemna minor L. & Spirodela 
polyrrhiza (L). 
Fig. 1. Schematic cross-section of the area investigated, with the sampling sites marked out in 1974-
The investigations were carried out on July 11—12, September 17, and November 13—14, 1974. 
The results of the three measuring series are shown through the data of the investigations on Sep-
tember 17. 
In the time of the investigations (September 17), the air temperature was 15,4—27,0 °C, water 
temperature at the surface changed between 17,0 and 21,0 °C. The strength of the N - N E wind was 
0—3 °B. During the day, sunshine was only moderated in the small hours of the morning and late in 
the afternoon by a few cumuli. 
On August 5, 1975, we investigated the 0 2 - C 0 2 circulation of two areas of different physiog-
nomies. One of these was the area designated with Cx — Q , studied already in the earlier years, as 
well, where the lopped forest was exploited from during the Winter. The other was designated in the 
area of the experimental district covered with a foliage-leaved forest (sampling site 15/4). In the 
course of the investigation we wanted to study the connection between lumbering and the oxygen-
-carbon dioxide circulation. 
Similarly in 1975, we studied the connection between the bed-formation of the experimental 
area and the dissolved oxygen-content of water, in the cross section of direction N-S. 
' The samples taken 3-hourly, were elaborated for p H — 0 2 — C 0 2 — H C 0 3 on the site immediately, 
for the other components in 6 to 12 hours. Determinations were performed on the basis of C O M E C O N 
1970 and L.Felfoldy's work (1974). 
Results 
The summary of the chemical and biological investigations in the experimental 
area in 1974 is giving a detailed information on the direction of the changes ensued, 
the difference between beginning and end-state (B . T6TH 1976). The migration of 
organisms according to the parts of the day was confirmed by the diurnal plankton 
investigations on September 17, 1974 (HAMAR—BANCSI 1976). 
From the chemical characteristics, the value of conductivity changed between 
353 nS and 422 nS; higher values were measured at noontime. The maximum value 
of the difference between water temperatures at night and in the daytime was 4 °C« 
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Thus the phenomenon can only be explained partially by an increase in ion-mobility. 
The increase in concentration of the major cations and anions would already advance 
a more acceptable argument, but in the time of conductivity maxima the total amount 
of "all the cations" and "all the anions" was smaller than in other times. (By major 
cations and anions we mean: Ca2+, Mg2+, Na+, K+, CO|- , HCOJ-, C1-, SO|-). 
Given this knowledge, the cause of differences is to be looked for in other peculiari-
ties of the natural waters. It is proved experimentally that at measuring conductivity, 
every cation and anion being in a dissolved state in the electrolyte get a part in the 
conduction. In case of the natural waters, however, it seems to me that it can be con-
nected with the individual density, metabolic intensity of the planktonical living 
world, as well. That is to say, not only the solubility conditions (pH, temperature, 
solubility series, etc.) may be the determinants. 
We have got an interesting picture from the change in two cations, mangenese 
and iron, as compared to the total bacterial number. The maxima at the total bacterial 
number were between 0600 and 1800h. (HAMAR—BANCSI 1976). At 6 h the total 
manganese content was at the limit of demonstrability and at 1800 h, taking no notice 
of the result of the first measuring, we measured the maximum. On the other hand, 
the maximum of the total iron content was at 1800 h. — It is to be mentioned as a 
matter of curiosity that the minimum of the individual density of the zoo-plankton 
fell to the same time (HAMAR—BANCSI 1976). 
The pH values changed between 7,1 and 8,0. Between the values measured at 
the same time, in the same place but in different depths was hardly any difference. 
But between the pH values taken in different places of the section investigated, even 
if at the same time, we have observed even a difference of 0,5. The highest values were 
measured at sampling points Bi—B2—B3. The values of the dissolved oxygen con-
tent were also higher in these places. The changes according to the parts of the day 
in pH values could not be interpreted unambiguously in the course of the investi-
gation. 
mg/l 
Fig. 2. Change in the puality of the nitrogen and phosphorus forms in the surface layer 
of open water, on September 17, 1974. 
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Fig. 3. Change in the puality of the dissolved 0 2 and free carbon dioxine, 
according to the part of the day, on September 17, 1974. 
From the vegetable nutriments the various forms of phosphorus and nitrogen 
were investigated (Fig. 2). Comparing the data with the results of the phyto- and 
zooplanktons, we have not found any unequivocal connection, although the mini-
mum of the dissolved ortho-phosphate quantity coincided at 1500 h with the maxiT 
mum of the total algal number. The beginning of the decrease in the formed phos-
phorus agrees with the time of the minimum of the zooplankton density. 
Surveying the values of the dissolved Oa and free carbon dioxide contents as 
measured on September 17, 1974 (Fig. 3), the difference between the open-water 
areas (Ax—A2—A3 ; —B2—B3) and those overgrown with forest (Q—C2—D) is 
striking. ' 
In the surface- and central layers of the open water the change in the oxygen 
content is averagely loaded by organic matter. This is characteristic of the waters 
with good food-supply. The minum of the oxygen content was measured between 
0300 and 0600 h. The oxygen supply of the water layer close to the bottom is good but 
the daily rhythm observed in the surface- and medium water layers has not mani-
fested itself there. The fluctuation of the free C02 content according to the part of 
the day is the most dynamical in the water layer close to the surface, in the deeper-
lying places it is of smaller proportion. 
Of the area overgrown with forest in the course of the whole day a low oxygen 
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Fig. 4. Change in the puality of the dissolved 0 2 and free 0 2 , according to the part of the day 
on August 5. 1975. 
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characteristic. The daily rhythm does not appear in the customary form because of 
overshadowing by trees. 
On August 5, 1975, the influence of lumbering on the 02—C02 circulation was 
investigated. In the district of sampling site 15/4, from nearly 2 ha area, trees were 
cut in the course of the last winter. The results of investigations (Fig. 4) both in the 
place overgrown by forest (sampling site 15/3 and in the cleared area (sampling site 
15/4) are unequivocal. 
In the surface samples of sampling site 15/3, oxygen was found on any occa-
sions in the course of the day. The highest value (4 mg/1-) was measured at 1800h. 
In the medium layer of water the oxygen content was lower than 1,5 mg/1 already the 
whole day. In the water layer close to the bottom there was no oxygen on four occa-
sions. 
The change in the dissolved 0 2 content was followed by the change in the carbon 
dioxide amount in the vicinity of the water surface reversely. 
The increase in the amount of the dissolved oxygen was connected with a decrease 
in the carbon dioxide content. In the deeper layer of water where the quantity of 
carbon dioxide is considerably more than at the surface, the daily rhythm could not 
be measured. The high carbon dioxide content of the water close to the bottom 
(45 mg/1 on average) can be brought into connection with the decomposition of the 
organic sediment of large quantity. 
The oxygen—carbon dioxide data of sampling site 15/4 may be compared 
with the values measured under open-water conditions (Aj—A2; Bx—B2) in earlier 
years. The maximum of the oxygen content was measured between 1500 and 1800 h 
m Q / | 0 2 , , 30 cm below wafer surface 
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Fig. 5. Formation of the quality of the dissolved oxigen in the cross-section 
of the experimental area, on August 5.-1975. 
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Table 1. Formation of the dissolved oxygen and free carbon dioxide contents 
in the experimental area 
Open-water area Area overgrown with forest Logged land 
September 17, 1974 . September 14, 1974 August 5, 1975 
dissolved free C 0 2 dissolved 0 2 free CO, dissolved 0 2 free 0 2 
0 2 mg/1 mg/1 • mg/1 mg/1 mg/1 mg/1 
Sampling time (h) surface (A/1) surface (A/2) surface (C/l) 
2400 7,32 7,51 3,02 13,45 — — 
0300 2,39 6,99 2,47 14,84 8,25 8,29 
0600 3,74 8,91 1,39 16,15 7,03 12.2 
0900 6,69 9,53 1,75 17,28 11,50 6,18 
1200 8,12 5,19 3,43 17.46 11,92 4,78 
1500 8,08 6,78 3,02 15,68 12,47 2,47 
1800 10,51 6,18 0,48 16,91 15,07 1,07 
2100 4,70 7,03 2,07 18,00 14,75 5,15 
2400 4,14 10,43 2,47 19,28 7,89 12,90 
Sampling 
time (h) middle (A/2) middle (A/2) 
2400 7,32 6,81 + — — -
0300 3,02 10,56 — — 4,14 5,39 
0600 4,62 8,03 — — 8,12 18,00 
09oo 7,00 8,51 — — 11,77 7,08 
1200 7,40 6r15 — 13,26 4,96 
1500 7,56 7,21 — — 14,45 4,18 
18°° 8,36 7,28 — — 14,22 4,92 
21oo 7,88 8,52 — — 13,75 7,88 
2400 3,98 6,50 — - — 7,83 16,59 
Sampling 
time (h) close to the bottom (A/3) close to the bottom (C/2) close to the bottom (C/2) 
2400 7,28 8,29 1,27 14,77 — — 
03°° 6,93 12,22 1,83 15,72 2,39 11,77 
0600 6,77 7,86 1,27 16,59 8,28 9,65 
0900 7,08 6,43 1,43 21,30 9,36 7,67 
12»o 6,61 7,40 1,75 17,27 7,08 7,90 
1500 7,00 9,65 1,35 16,49 5,73 8,92 
,goo 6,45 9,18 0,48 20,18 6,87 21,39 
2100 5,41 10,67 2,07 23,47 5,41 14,77 
2400 7,96 5,82 2,47 20,84 3,02 20,18 
(17 mg/1), its minimum in the small hours of the morning. The difference observed 
in the oxygen content of the water layer close to the bottom, which could not be 
explained by the "change according to the part of the day", was in connection with 
the stirring effect of the early morning wind. In the place of the forest logged the 
oxygen supply is good, taking into cosideration the whole water body (it is consider-
ably better than at sampling site 15/3). 
The carbon dioxide content is the smallest close to the surface. The dynamics 
, of changes is the most obvious here. In the medium water layer and in that close to 
the bottom its quantity is more. But even the highest values don't approach those 
observed at the previous sampling site. . 
On the basis of data of the measurings carried out at the same time (on August 
5, 1975) in different places (sampling sites 15/3 and 15/4), the difference between 
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the 02—C02 traffics of the area overgrown with forest and that under open water 
at the time of the investigation is striking (cf. Fig. 4). 
The difference observed between the data of the investigations carried out in 
the same area (in 1974: C/l and C/2, in 1975: 15/4 at surface and 15/4 close to the 
bottom) but at different times (on September 17, 1974 and August 5, 1975) can also 
be brought into connection, just as above, with exploiting the trees (cf. Table 1). , 
In 1974, the high free carbon dioxide content, the little oxygen, and the weak daily 
rhythm was characteristic. In 1975, after the trees being cut, a low free COa content 
(considerably lower than in 1974), a high (considerably higher than in 1974) dissolv-
ed oxygen content, and a characteristic daily rhythm could be observed. 
The change following tree-felling is of favourable direction in respect of the 
human water-utilization: There developed a situation similar to the conditions observ-
ed in the open-water area existing already in the earlier years (cf. Table 1). 
The oxygen supply of the open-water area was investigated at a cross section, 
on August 5, 1975 (Fig. 5). In the water layer close to the'surface, the oxygen content 
was 11 to 14 mg/1. The lower values were measured in the shadow of the shrubs being 
at the northern fringe. Close to the bottom, the quantity of oxygen was changing 
together with the depth of water. The high values v. ere measured at the shallow sites, 
the lower ones in the deeper parts. 
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IN THE STRETCH BETWEEN CIGÁND AND KISKÖRE IN 1975 
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Public Health Station of County Borsod, H—3501 Miskolc, Hungary 
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Abstract 
The Tisza, on the basis of the bacteriological investigation of its longitudinal section between 
Cigánd and Kisköre, proved to be a "polluted — a little polluted" water. It is the most polluted in 
the region of Tokaj, f rom there advancing towards Kisköre, the pollution decreases, between Tisza-
füred and Kisköre, even the percentile occurrence of the enteral pathogens is showing a considerably 
more favourable picture. In these river-stretches self-purification is increased because there are no 
newer polluting sources. The preservation of this state is justified, if only for utilizing the water of 
the Kisköre Reservoir' in a complex way. 
At the section investigations, the section of Tokaj was shown to be the most polluted because 
of the influence of the refused waters and the inflow of the Bodrog. 
At present, in the river stretches investigated, the manifold utilization of the Tisza water can 
be solved for the time being with an appropriate technique. At the same time, however, in addition 
to the preventive measures, the regular bacteriological investigation of the river is also necessary, 
following with attention the various changes in its state and giving information on the development 
of the quality of the water. 
Introduction 
In the years past,' the bacteriological investigation of the Tisza was performed 
by more researchers. According to PAPP'S investigations (1961) , the bacteriological 
conditions of the rivers, on the basis of the coliform number, still developed favour-
ably. The Tisza, in its upper region, is clear; in its lower region, the situation has 
hardly changed. According to DEÁK'S results (1972) , at Tokaj, Leninváros a "some-
what polluted", at Szolnok, Szeged a "very much polluted" water quality has devel-
oped. According to TAKÁCS and ANDRIK (1975) , the Tisza is, on the basis of the 
investigations carried out in 1971—1974 , at Cigánd "clear", at Tokaj "polluted". 
The demand on a bacteriological supervision is more and more justified, as the 
number of the various water utilizations is increasing. The planned scooping out 
drinking and industrial waters in the Borsod stretch of the Tisza (Tokaj, Leninváros) 
necessitates the investigations. At Kisköre, by building the barrage; the largest arti-
ficial lake of our country will be formed, suitable for storing 400 million cubic m3 
water, with a surface four times as large as that of the lake Velencei-tó. The Kisköre 
Reservoir, in the framework of a complex water utilization, will undertake the tasks 
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of recreation (bathing, water sports, relaxation), irrigation, procuring for drinking-
water (MATRAI 1969, 1973). The regular hygienic investigation of the river seems 
therefore to be justified, for taking a right view of the possible utilization and for 
determining the degree, place and origin of pollution." 
Materials and Methods 
In 1975, we took 154 water samples f rom the stretch in question of the Tisza, for bacteriological 
investigations. The samples originate f rom the line of current, resp. in Tokaj, Leninváros, Tiszafüred, 
and Kisköre we investigated the transverse profile, as well. On the occasion of the field-survey, we 
put on record the water-level, the meteorological data, the polluting sources along the riverside. At 
moulding the longitudinal section, the speed of flowing was also taken into consideration. Our 
sampling sites are shown in Fig.l . 
600 rkm 
[Tisiapalkonya 
Ti szakeszi t 
Tiszadorogma y A r o k f a 
'T iszafüred 
Kisköre - / S , 
• Tiszaderzs 
' 400 rkm 
Fig. 1. Sampling places in the 200 km longitudinal section of the Tisza. 
In the course of the laboratory investigations we have determined the coliform number indi-
cating water pollution, the number of bacteria growing at 37 °C, the number of Streptococcus faecalis, 
the Clostridium number, and have performed the investigation of pathogenic bacteria (Salmonella, 
Shigella), referring to an infection. For the bacteriological analysis we have followed the guidance 
of the special literature ( M S Z . 2 2 . 9 0 1 - 7 1 ) , and other texts ( D E A R 1 9 7 0 , DAUBNER 1 9 7 2 , W H O 1 9 6 8 , 
A P H A 1965) . In this paper, apart of our results will be outlined. 
Results 
The change in the coliform number indicating the pollution of surface waters 
has been plotted in the longitudinal section of the Tisza, with the average results of 
the year 1975 (Fig. 2). For qualifying the water, we took into consideration, the sug-
gestions of the Plan of Sectoral Normalization (Eii.M.—OVSZ, 1972) (Tabl. 1). 
On the basis of this, at Cigand the quality of water is "a little polluted" — "polluted", 
while in the district of Tokaj the surface water is considerably worse, "polluted". 
Below Leninvaros — perhaps owing to the decrease in the pollution of the Sajo 
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(VÁNCSA 1975) — the quality is better. Lower, in the reaches between Tiszafüred 
and Kisköre, a similar improvement may be observed. 
In Fig. 3, we are showing the absolute values of the coliform number — in three 
sampling sites — also taken as a function of the water output. The water output 
seems to be in inverse ratio to the value of the coliform number. The large water 
output is joined to low or not changing pollution, and the other way round: in drier 
periods the quality of the water deteriorates. In this way, within the bacterial pollution, 
we have to reckon with an increase in the number of coliforms primarily at low water. 
We don't specify here the bacteriological parameters investigated, mentioning only 
Fig. 2. Change in the coliform number in 1975, in the longitudinal section of the Tisza 
between Cigánd and Kisköre. 
Cigónd 599 riv.-Um Leninváros 491 rft-km kisköre 404 riv.-km. 
c.m/sec Coliform No./ml 
Month III iv v vi VII VIII ix x xi III W v vi VII viii ix x xi . III iv v vi VII vm ix x xi 
Fig. 3. Absolute values of the caliform number, as a function of the water-output. 
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that the number of bacteria which grow at 37 °C, was showing favourable values 
in the whole Borsod stretch of the Tisza. 
In the reaches between Tiszafüred and Kisköre, we got higher values first of 
all at high water, and later in the initial period of the recession following that (order 
of magnitude: 100,000). This may be evaluated as a result of the surface runoff. 
The Streptococcus faecal number .changed between 0 and 32/ml, giving proof 
of an averagely polluted water. Its change in time and space followed the coliform 
number. The older Clostridium number showing massive pollution remained gener-
ally low (0-^54/40 ml). Some pathogenic bacteria were isolated from any sampling 
points of the Tisza. The rate of occurrence, in the Borsod stretch, reached 50 per 
cent of samples, in the Heves stretch, this rate diminished to 22 per cent. It is a good 
thing that, advancing from Leninváros to Kisköre, the percentage of the pathogenic 
agents decreases, making possible the more favourable utilization of water. The water 
of the Tisza is made infectious by the isolated Salmonella and Shigella bacteria, its 
utilization as drinking-water, bathing-water, irrigation-water demands, therefore, 
Tabl. 1. Suggestion of the Plan of Sectoral Normalization 
(Eü.M.-O VSz,J972) for the bacteriological qualification 
coliform bacterial number 
number/1 ml 37 °C/1 ml 
Class I "clear" 0—10 0—2000 
Class II "a little polluted" 10—100 2 000—10 000 
Class III "polluted" 100—1000 10 000— 
Class IV "strongly polluted" 100Ó— 
some more increased attention and supervision. Between the appearance of the 
pathogenic bacteria and water output no connection was found. They live in the 
water almost always, their most frequent appearance may be observed in the months 
of October—November. In the region of Leninváros, Tiszafüred, and Kisköre, the 
whole transverse profile of the Tisza was investigated. We have established that at 
Tokaj there is no essential difference between the single profiles as regards the quality 
of water. At Leninváros, the profile of the Tisza on the right is unequivocally more 
polluted than the line of current and the left riverside — what can be explained with 
the inflow of the Sajó and of refuse, waters. In the section investigated at the highway 
bridge at Tiszafüred, the point in the right proved to be more polluted bacterially, 
although there is no polluting source at the riverside. On the basis of the averagé 
results, the bacteriological picture is favourable at all the three points of the Kisköre 
section, proving the self-purification of the river. It is interesting that, in the 200 km 
river-stretch investigated, we have succeeded just here in isolating, on one occasion, 
a Shigella flexner strain. To find the origin of this, we shall perform a large number 
of further investigations. 
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DATA ON KNOWLEDGE OF THE BLUE-GREEN ALGA 
ANABAENOPSIS RACIBORSKII WOLOSZ 
J . HAMAR 
Hydrobiological Laboratory of Kisköre Reservoir 
(Received September 30, 1976) 
- Abstract 
The paper enlarges, on the basis of the appearance in large numbers of Anabaenopsis raciborskii 
WOLOSZ., the domain of knowledge concerning the species, giving a description of Anabaenopsis 
raciborskii var. longicellula SZALAI and Anabaenopsis raciborskii var. seriata (PRESCOTT) comb.nov. 
* 
• In the September of 1975, an investigation into the longitudinal section took 
place in the Tisza, about 400 km long, going together with the water-coiirse. The 
results of investigation will be published in a separate paper (ÁDÁMOSI et. al. 1977). 
From the limnological characteristics it is worth emphasizing that the measurements 
took place in a period of a small water output (250 m3/sec), the water temperature 
Fig. 1. Change in the individual number of Anabaenopsis raciborskii WOLOSZ. in the longitudinal 
section. 
being about 22 °C. The phytoplankton stock was already rich in the Upper Tisza 
Region, as well (river-km 551). A considerable part of it was formed by Anabaenopsis 
raciborskii WOLOSZ. In addition, Aphcuiizomenon flos-aquae (L.) RALFS and Micro-
cystis aeruginosa KÜTZ were present, as well. Some kilometres below, in the tributary 
Bodrog, the latter two species equally predominated — thus in the Tisza, as a result 
of these three species, some colouration of water developed. 
At the start of the longitudinal section (Tokaj), Anabaenopsis raciborskii occurred 
in a very large individual number (max. 3,6X10® trichomata/1), then its individual 
number more and more decreased (Fig. 1), but it could still be found about 400 km 
farther down, as well, in the plankton. On the basis of the combination of phyto-
plankton, the water of the Tisza was of eutrophic state in this period. 
Anabaenopsis raciborskii may have got into the Tisza from the Lönyai-channel 
which empties itself into the river not far from the first sampling site and is rich in 
18 
organic matter because it carries the sewage-waters of Nyíregyháza. From the 
gradual decrease in the individual number of species it may be inferred that this 
river which is of small water output, slow-flowing, and very rich in inorganic nutri-
tive matters (HAMAR et al. 1976, B . TÓTH 1976), is not favourable for the presence 
of this species in large numbers. The. decrease in the individual number was not 
prevented, by damming up the water, either (Fig. 1). By reason of its distribution so 
far, it is primarily known as a standing-water organism what does not .exclude its 
possible multiplication in large numbers in the reservoirs. 
In the course of the investigation it was possible to follow the development of 
the spores appearing but very rarely. It is always one of the intercalary vegetative 
cells that begins growing thick (Fig. 2d, 3a). The photosynthetic pigments disappear 
from it. It could be observed that in the lower reaches of the river the number of 
the trichomata having a spore or spores were much higher what is referring to the 
senescence of the stock. The older spores grew longer (Fig. 2b, 3h), in many cases 
they took an elongated oval shape (Fig. 2c, 3c—d). The young trichotomata are 
without heterocyst and spore. The size of spores is 7,5—12,5X3,5—4,7 The spores 
take place beside one another or father from one another (Fig. 2c, 3j). 
Fig. 3. Anabaenopsis raciborskii WOLOSZ. (Cf. in the text). 
The heterocysts are terminal, alternating but rarely. Below they are broadly 
rounded and near to the end narrowing. On the internal part of the surface touching 
the vegetative cell a nodular thickening can be found. Their size is 5—6,5X2,5—26 |i. 
The light green vegetative cells are cylindrical, the cross-walls are at the young 
trichotomata weakly, at the older ones rather strongly constricted (Fig. 2a, 3j). The 
granulated cells are frequent (Fig. 3b). The size of cells is 2,3—3X7,5—12,5 n. 
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The trichotomata are straight or a little curved, growing narrow at their end 
(Fig. 3g—i). The granules of the vegetative cells disappear after a time. The cause 
of their stronger granulation (Fig. 3k) is supposedly the state before their getting 
into the river, the origin from the sewagewater. 
On the basis of the investigation, the description of the species and its morpho-
logical circle may be given in the following: 
Anabaenopsis raciborskii WOLOSZ. 
The trichomata are straight, curved or spiral, about 60—200 n long. The vege-
tative cells are cylindrical, with a weakly — in older age stronger — constricted cross-
wall. In the plasm, sometimes granules are to be found. The size of cells is 2—4 
X5—12,5 n- The heterocysts are of terminal localization, sometimes they alternate. 
They are conical or have an elongated ovoid Torm, at their basis often with a nodular 
thickening. Their size is 2—2,6X5—7 n. The spores are cylindrical or have an 
elongated oval shape. More of them may occur in a trichoma. Their size is 
3,3—4,7X7—13 n. 
A variety of it is described by SZALAI (1942) from the Kőrös, one of the tribu-
taries of the Tisza: 
Anabaenopsis raciborskii var. longiscellula SZALAI. 
The cells have the size of 4—5X16,2—20 n, they are a little constricted at the 
cross-wall, the heterocyst is ovoid, shorter than the type, its size being 3,2—3,7 n. 
This variety is primarily distinguished from the prototype by the shape of the 
heterocyst. We may say the same of the species described by PRESCOTT, as well 
(PRESCOTT & ANDREWS 1955). On the basis of the present invetigation, Anabaenop-
sis seriata PRESC., described by PRESCOTT, also differs from the prototype but in 
the shape of the heterocyst. 
Anabaenopsis raciborskii var. seriata (PRESC.) comb. nov. 
Syn.: A. seriata PRESC. 
The heterocysts are strongly elongated cone-shaped, their size being 3 X4,5—8 (x. 
The presence of Anabaenopsis raciborskii WOLOSZ. in a river water is a little 
unusual. It may be imagined that after a change in the environment — e.g., building 
of the river barrages and reservoirs — this species will also get more often before the 
eyes of the researchers. 
References 
ADÁMOSI et. al. ( 1 9 7 7 ) : Limnológiai vizsgálatok a Tisza hossz-szelvényében (Limnological investiga-
tions in the longitudinal section of the Tisza). —• Tiscia. (Szeged) (In press). 
FELFÖLDY, L. ( 1 9 7 2 ) : A kékalgák (Cyanophyta) kishatározója (Small indentification-book of blue-
-green algae [Cyanophyta]). Vízügyi Hidrobiológia 1. 
HAMAR et al. ( 1 9 7 6 ) : Data on the hydrobiology of the Middle and Lower Tisza River Region. — 
Tiscia (Szeged) 11. 
HUBER—PESTALOZZI, D. (1938): Das Phytoplankton des Süßwassers. 1. Teil. — Stuttgart. 
PRESCOTT, G. W. &4ANDREWS, T. F. (1955): A new species of Anabaenopsis in a Kansas Lake with 
notes on Limnology. — Hydrobiol. 7. 60—63. 
STARMACH, K . (1966): Cyanophyta-Glaucophyta. — Warszawa. 
SCHWABE, G. H. (1968): Zwei bemerkenswerte Nostocaceen aus Südamerika. — Amazoniana I, 
4, 351—368. 
SZALAI, I . ( 1 9 4 2 ) : Adatok a Kőrösök pseudophytoplanktonja ismeretéhez I (Data on knowledge 
of the pseudo-phytoplankton of the Kőröses I). — Doct. Thesis, University in Szeged 
B. TÓTH, M. (1976): Hydrochemical conditions of the River Tisza. Seasonal dynamism of the oxygen 
household and nitrogen-phosphorus forms. — Tiscia (Szeged) 11 (in press). 
2 0 
Tiscia (Szeged) Vol. XII, pp. 21—36 (1977) 
DATA ON THE SUMMER ALGAL FLORA OF DEAD-ARMS 
IN THE VICINITY OF TISZAFÜRED 
J . HAMAR 
Hydrobiological Laboratory of Kisköre Reservoir 
(Received September 30, 1976) 
Abstract 
The algological composition of the dead-arms being in different states of filling up is different. 
Their individualization is influenced by the degree of flood of the river. 
The river stretches — dead-arms — separated from the Tisza in a natural or 
artificial way are showing a very varied picture. The dead-arms investigated in this 
paper are in different stages of filling up; but it is.common in them that they take 
place in the flood-plain, without any direct connection with the river. In time of 
flood — mostly in Spring — they may come under water. 
The algological investigation of the Tisza dead-arms was dealt with by several 
researchers. The results were summarized by Uherkovich (1971: literature ibid.). 
The research of the dead-arms in the vicinity of Tiszafüred became particularly 
timely because they lie in the area of the future Kisköre Reservoir (Fig. 1). 
Fig. 1. Localization of dead-arms in the vicinity of Tiszafüred. 1: Tisza dead-arm at Tiszafüred, 
2: Long reach, 3: Round reach, 4: Borzanat. 
Sampling took place on September 18—19, 1969. Algae were investigated from samples drawn. 
The chemical analysis of water was performed by the laboratory of the Water Management of the 
Middle Tisza Region. To recognize the water-plant associations, help was rendered by G Y . BODROG-
KÓZY (1965) a n d K . BABA. 
Introduction 
Materials and Methods 
2 1 
The names of dead-arms are mostly popular denominations. 
The habitats of species and the characteristics of the biotopes investigated are given in the 
following enumeration: 
At Tiszafüred: dead-Tisza: 1 
open water a 
close to the riverside b • 
below Trapa natans c 
Long reach 2 
Round reach 3 
open water a 
close to the riverside b 
"Borzanat" 4 
open water a 
close to the riverside b 
Results 
i 
(1) Dead-Ti sza a t T i sza fü red 
The U-shaped dead-arm is surrounded by a high bank. Between the open water 
and the riverside some water-vegetation is to be found, formed by the complex of 
Table 1. Chemical investigation into the water of the dead-arms 
in the vicinity of Tiszafured 
Tiszafüred 
Dead-Tisza Hosszú- Kerek- Borza-
Open River- böge böge nat 
water side 
Weather sunshine sunshine sunshine sunshine sunshine 
Air temperature "C 32,0 32,0 30,0 30,0 30,0 
Water temperature °C 24,0 .21,0 24,0 21,0 22,0 
Colour greenish greenish dark grey greenish greenish 
Smell smell- smell- smell- smell- smell-
less less less less less 
Transparency mm 180 180 180 170 180 
Oxygen consumption mg/l 5,12 5,68 6,5 5,68 10,7 
BOI 5 mg/l 2,24 2,56 2,72 2,72 3,3 
Dissolved oxygen mg/l 8,65 10,4 10,7 10,72 11,05 
Percentage of oxygenation 104,0 ' 118,0 129,0 121,2 127,5 
PH 7,3 7,2 7,1 7,2 7,2 
Conductivity 10~c o h m - ' c m - 1 510 510 540 450 540 
Ca 2 + mg/l 30,5 32,1 52,9 42,5 34,5 
Mg2 + mg/l 9,7 11,7 12,2 12,6 23,8 
Na+ mg/l 32,2 34,2 10,5 11,0 17,0 
K + mg/l 2,4 2,4 3,7 3,6 2,6 
C I - mg/l 17,7 19,0 19,7 18,3 18,3 
SOl" mg/l 24,5 29,8 27,8 26,4 33,6 
H C 0 3 mg/l 183,0 183,0 207,4 • 183,0 207,4 
C O l - mg/l 0,00 0,00 0,00 0,00 0,00 
Free carbon dioxide mg/l 1,76 3,52 5,27 5,27 5,27 
Fe2 + mg/l 0,01 , 0,01 0,01 0,01 0,01 
M n 2 + mg/l 0,00 0,00 0,00 0,00 0,00 
N H i mg/l 0,16 0,35 0,35 0,15 0,36 
N O 2 - ' mg/l trace 0,03 0,016 trace trace 
N03" mg/l 1,12 3,8 0,47 1,44 2,07 
P O J - mg/l 0,05 0,1 0 , 1 0,12 0,1 
Total dissolved matter mg/l 207 218 228 185 207 
Total floating matter mg/l 189 122 191 88 163 
Total dry matter mg/l 396 122 419 273 370 
Cation type Ca—Na Ca—Na Ca—Mg Ca—Mg Mg—Ca 
Anion type HCO, H C 0 3 H C O 3 H C 0 3 H C O 3 
22 
Nymphaeetum albo-luteae NOWINSKI 28 and Trapetum natantis MÜLLER & GÖRS 60, 
subm. plant : Ceratophyllum demersum L. Depth of the open water is 2 to 4 m. The 
water is of chemically pure Ca—Na—HC03 type (Tabl. 1). 
(la) The high individual number and low species number are characteristic 
of the algal stock of open water (Fig. 2). The high individual number was induced 
by Ceratium hirundinella f. furcoides (SCHOERED) HUBER-PEST. and Peridinium volzii 
LEMM. The majority of the stock àre pelagic organisms. 
(lb) The algological composition of the area overgrown by water-plants be-
tween the riverside and open water differs from that of open water. High species 
number and low individual number are characteristic of it (Fig. 3). The plankton is 
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Fig. 2. Algological conditions in the open water of the Tisza dead-arm at Tiszafüred. 
(le) The chemical composition of water in the region close to the riverside is 
similar to that of the open water but, e.g., its COa content is higher (Table 1). The 
vegetation ^ose to the riverside, in a narrow stripe, is formed by the complex of 
Hydrochari-Stariotetum (LANGENDONCK 35) WESTHOFF 4 2 stratiotetosum and Nym-
phaeetum albo-lutae NOVINSKI 28 , here and there Phragmites communies L . also 
occur. Of its algological composition the high species number and low individual 
number are characteristic (Fig. 3). Similarly to the former biotope, the Conjugata 
and Diatoma predominate. 
(2) Long reach 
It is a narrow, 2 m deep dead-arm, its riverside is densely overgrown with birch-
trees. It contains no water-vegetation. Chemically its water is pure, of Ca—Mg— 
—HC03 type (Table 1). The low species- and individual numbers are characteristic 
of its algological composition, with the dominance of Diatoma (Fig. 4). There 
were found some rare diatoms as Surirella ovata var. pinnata ( W . SM.) HUST., Sy-
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Fig. 4. Algological combination in the water of Long reach. 
(3) Round reach 
Its water is chemically pure, of Ca—Mg—HC03 type (Table 1). In the open 
water, in spots, Nymphaea alba L. and Trapa natans L. can be found, at the riverside 
Myriophyllo-Potametum So6 34 myriophylletosum spicati subassociation occurs. 
Water-depth is small, maximum 1—1,5 m. 
(3a) In its open water, an algal stock is to be found that is characteristic of 
shallow waters, with the dominance of Diatoma (Fig. 5). 
(3b) The species number of the zone at the riverside is very low (Fig. 5), its 
individual number similarly. Trachaelomonas-taxons are the most frequent. 
(4) " B o r z a n a t " 
It is ̂ dead-arm in a far-advanced state of being filled-up. Its water-vegetation 
in the open water: Nymphoidetum peltatae (ALLORGE 22) OBERD. & MÜLLER 60 , 
form an association. At the riverside, Scirpo-Phragmitetum W . KOCH 2 6 schoeno-
plectetosum lacustris (ALLORGE) CHOUARD 2 4 are to be found. Its water is shallow, 
maximum 1—1,5 m deep. In its chemical composition Ca + + , Mg + + , and HC03~ 
ions dominate (Tabl 1). 
(4a) Species- and individual numbers in the open water are low (primarily 
Diatoma), the stock is formed by shallow-Water organisms. 
(4b) In the stirred water of the region at the riverside there were found several 
periphytic organisms. The number of species belonging to the Conjugatophyceae 
was also considerable. 
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Achronema articulatum SKUJA (4b) 
Anabaena affinis LEMM. (labc, 4ab) 
A. affinis f. viguieri (DENIS & FREMY) Kom. (la) 
A. spiroides KLEBS (LA) 
Anabaena sp. (lb) 
Aphanizomenon flos aquae f. gracile (LEMM.) ELENK. (la) 
Aulosira laxa KIRCH. (Tab. 2. 1) 
The trichomata are straight or a little curved. The colourless capsule is tight, 
8 |i thick. The greenish-blue cells are 7 |i broad, the size of the heterocyst is 
7X8—10 |i. No spore occurred. (4a) 
Lyngbya birgei G . M . SMITH (Tabl. 2 .2 . ) 
The trichoma is straight, in the 18—23 |x thick capsule there are cells of 2,5— 
3x17—22 n to be found. The lumen is almost filled in by gas-vacuoles. (labc) 
Mycrocystis aeruginosa KG. (labc) 
Oscillatoria acutissima KUFF. (Tab. 2. 3—4) 
The end of the trichoma is curved, the size of cells is 8—10X2,5. |i. (lbc, 3a, 4ab) 
O. granulata GARD. (2, 4a) 
O. lauterbornii SCHMIDLE form? (Tab. 2 . 6) 
The trichoma is straight or a little curved, the size of cells is 6x2,5—3 |i. The 
transversal constrictions are well-marked. Within the cells there are large gas-
vacuoles. (lb) 
O. limnetica LEMM. ( lb) 
O. limosa AGH. (4a) 
O. ornata (KUTZ.) GOM. (Tab. 2 . 5) 
The size of the granule-cells is 9X2,5 |i. (lb) 
0. princeps VAUCH. (4a) 
Oscillatoria sp. (lb) 
Pseudanabaena catanea LAUT. (lb) 
P. constricta (SZAF.) GEITL. (la) 
P. papillaterminata (Kiss.) KUKK (LB) 
The size of cells is 3—4,5 ji. 
Euglenophyta 
Colacium arbscula STEIN (Tab. 2 . 13) 
The size of cells is 16—15x9—7 n-(lb) 
C. cyclopicola (GICKL.) WORONICH. & POPOVA (3a, 4ab) 
Euglena allorgei DEFL. (Tab. 3. 12) 
The size of cells is 90X12 n. (3a) 
E. acus EHR. (2, 3a, 4a) 
E. acus var. angularis JOHN. (4a) 
E. ehrenbergii KLEBS (lb) 
E. oxyuris f. minor DEFL. (2, 4a) 
E. pisciformis KLEBS (2) 
E. proximo DANG. (Tab. 3. 10) ( lc , 2, 3a, 4a) 
E. spathirhyncha SKUJA (4a) 
E. tripteris (DUJ.) KLEBS (lb) 
E. tripteris var. crassa SWIR. (2) 
Lapociclis ovum (EHR.) LEMM. (2, 3a, 4a) 
28 
L. sphagnophila LEMM. ( la ) 
L. steinii var. suecica LEMM. (4a) 
L. texta (DUJ . ) LEMM. (lac, 2, 3a, 4a) 
Phacus acuminatus STOKES (lc) 
Ph. aenigmaticus DREZ. (3a) 
Ph. caudatus HÜBNER (2, 4b) 
Ph. caudatus var. minor DREZ. (Tab. 2. 16) 
The size of cells is 29—23 X14—12 \i. (2, 3a) 
Ph. curvivauda SWIR. (3a) 
Ph. longicauda (EHR.) DUJ . (la, 2, 3a) 
Ph. moniliatus var. suecicus LEMM. (3b, 4b) 
Ph. orbicularis HÜBNER (3a, 4a) 
Ph. orbicularis f. communis POPOVA? 
The difference is induced by paramylon divided in four (?). The size of the cell 
is 47X38 n. (lc) 
Ph. pleuronectes ( O . F . M . ) DUJ . (lb, 4b) 
Ph. pseudonordstedtii (DEFL.) POCH. (3a) 
Phacus pyrum (EHR.) STEIN (lc, 3a) 
Ph. raciborskii DREZ. (3a) 
Strombomonas sp. (4a) 
Trachaelomonas abrupta f. minor DEFL. (2) 
Tr. acanthostoma STOKES (3b) 
Tr. acanthostoma var. minor DREZ. (4ab) 
Tr. acuminata var. verrucosa TEOD. (2) 
Tr. armata (EHR.) STEIN (4a) 
Tr. armata var. steinii LEMM. em. DEFL. ( lb) 
Tr. bacillifera PLAYF. ( l a , 4ab) 
Tr. conica PLAYF. 
The size of cells is 24—26 X14 \i. (3b, 4a) 
Tr. cordata ROLL (4a) 
Tr. crebea KELL, emend. GEITL. ( la ) 
Tr. crebea var. obesa BAL. (2) 
Tr. granulata SWIR. (2, 4a) 
Tr. granulosa PLAYF. ( lbc) 
Tr. hispida (PERTY) STEIN emend. DEFL. (la, c, 2, 3b) 
Tr. hispida var. coronata LEMM. (lb) 
Tr. hispida var. crenulatocollis (MASK.) LEMM. (2) 
Tr. hispida var. macropunctata SWIR. (3a) 
Tr. intemedia DEFL. (4b) 
Tr. pulcherima PLAYF. (2, 3b) 
Tr. raciborskii WOLOSZ. (lcb) 
Tr. rugulosa STEIN (lc) 
Tr. similis STOKES (la, 4a) 
Tr. stokesiana PALMER (2) 
Tr. superba SWIR. emend. DEFL. (4a) 
Tr. superba var. achinata (ROLL) POPOVA (4a) 
Tr. urceolata STOKES (4a) 
Tr. verrucosa STOKES (lbc, 3a, 4b) 
Tr. volvocina EHR. (labe, 2, 3ab, 4ab) 
Tr. volvocina var. conpressa DREZ. (3b) 
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Tr. volvocina var. derephora CONRAD (3b) 
Tr. volvocina var. granulosa PLAYF. (lbc, 2, 3b) 
Tr. volvocina var. punctata PLAYF. (la, 2, 3ab) 
Tr. volvocina var. subglobosa LEMM. (3b, 4a) 
Tr. volvocina f. umbiliciphora DEFL. (3b) 
Tr. wislousii SKV. (lb) 
Tr. zorensis DEFL. (4a) 
Tr. zmiewica SWIR. (4a) 
Tr. zuberi v. nepos DREZ. (4a) 
Urceolus cyclostomus (STEIN) MERESCH. Tab. 2. 9) 
The size of the micro organism is 27,7X20 ji. It is a little metabolic. (4b) 
Pyrrophyta 
Ceratium hirundinella i.furcoides (SCHROERED.) HUBER-PEST, (labe, 3a) 
Gymnodinium sp. (3a, 4a) 
Peridinium volzii LEMM. (Tab. 2. 7—8, 10—12) 
The diameter of cells is 41—51 JJ. ; at the rim of valvae the ornament of the lamina 
running round is not regular, (labe, 3a, 4a) 
Chrysophyta 
Chrysophyceae 
Dinobryon bavaricum IMHOF (labe, 2, 4a) 
D. divergens IMHOF (labe, 2, 3a) 
D. sertularia EHR. (4a) 
Kephyrion haemisphaericum (LACKEY) CONRAD (2, 3a, 4a) 
Baci 11a r iophyceae 
Achnanthes hauchiana GRUN. (4a) 
The size of cells is 10,5—11X5,5 \i, str. 14/10 n. 
A. lanceolata var. elliptica CLEVE (3a) . 
A. microcephala (Kürz.) GRUN. (lc) 
Amphipleurapellucida KÜTZ. (lc, 2, 3a) 
Amphora ovalis KÜTZ. (3a) * 
Asterionella formosa HASS. (2, 3a) 
Attheya zachariaschii BRUN, (lbc) 
Caloneis silicula (EHR.) CLEVE (2) 
Ceratoneis arcus (EHR.) KÜTZ. (2) 
Cocconeis placentula EHR. (lc, 4ab) 
C. placentula var. euglypta (EHR.) CLEVE (lbc, 2 , 4ab) 
Cyclotella meneghiniana KÜTZ. (lb, 2) 
Cymatopleura solea (BRÉB.) W . SM. (2) 
Cymbella helvetica KÜTZ. (lbc, 2, 3a) 
C. ventricosa KÜTZ. ( lbc, 2, 4b) 
Diatoma elongatum (LYNGB.) Ag. (la) 
Epithaemia argus KÜTZ. (4b) 
E. ocellata KÜTZ. (lc) 
E. sor ex KÜTZ. ( 4 b ) 
E. zebra (EHR.) KÜTZ. (lc, 4a) 
E. zebra var. saxonica (KÜTZ.) GRÜN. (4b) 
" Eunotia lunaris var. subarcuata (NAEG.) GRUN. (4b) 
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• E. valida HUST. ? (LB) 
Eunotia sp. (4a) 
Fragilaria capucina DESM. (lbc) 
Gomphonema acuminatum AHR. (4ab) 
G. acuminatum var'. coronatum (EHR.) W. SM. (2, 3a) 
G. angustatum var. productum GRUN. (4b) 
G. augur EHR. (lc, 4b) 
G. capitatum EHR. (lbc, 4ab) 
G. olivaceum (LYNGB.) KÜTZ. (3a, 4ab) 
Gyrosigma acuminatum (KÜTZ.) RABEN. (2) 
G. attenuatum (KÜTZ.) RABEN, (lbc) 
Hantzschia amphioxys (EHR.) GRUN. (2) 
Melosira granulata (EHR.) RALFS (lbc, 2, 3b, 4b) 
M. granulata var. angustissima (O.F.M.) HUST. (labe, 4a) 
Navicula anglica RALFS (2) 
The size of the cell is 2 0 X 7 , 5 n, str. 12/10 n. 
N. cryptocephala KÜTZ. ( lbc, 2, 3a) 
N. cryptocephala var. intermedia Grun. (lbc) 
N. cuspidata KÜTZ. (4a) 
N. cuspidata var. hankae f. craticularis SKV. (2) 
The size of the cell is 59 X15 n, that of loculamenta 2—3) 10 |i. 
N. hungarica GRUN. (2) 
N. pygmea KÜTZ. (4a) 
N. radiosa KÜTZ (lbc, 3a, 4a) 
N. rhynchocephala KÜTZ. (3a) 
Neidium affine (EHR.) CLEVE (2) 
Nitzschia acicularis W. SM. (lbc, 2, 3a) 
N. acuta HANTZSCH. (lc, 2) 
N. capitellata HUST.(2) 
N. closterium (EHR). W. SM. (2) 
N. dissipata (KÜTZ.) GRUN. (lbc, 4b) 
N. filiformis (V. SM.) HUST. ( lb) 
N. hungarica GRUN. (2, 4b) 
N. linearis W. SM. (lb, 4b) 
N. palea (KÜTZ.) W. SM. (lbc, 4b) 
N. sigmoidea (EHR.) W. SM. (2) 
The size of the cell is 300X 12,5 n, str. 5/10 n. . 
N. triblionella var. levidensis (W. SM.) GRUN. (2) 
N. vermicularis (KÜTZ.) GRUN. (lc, 2, 3a) 
Pinnularia var. brevirostrata HUST. (2) 
The size of the cell is 3 2 , 5 X 9 N, str. 5 /10 N. 
P. interrupta W. SM. (lb) 
P. mesolepta var. interrupta CLEVE (Tab. 3. 3.) 
Syn.: P. mesolepta var. minuta f. interrupta CLEVE 
The size of the cell is 30X6 str. 14/10 |x. (2) 
P. microstauron (EHR.) CLEVE (2) 
The size of the 'cell is 42—44 X 12,5 \i, str. 10—11/10 \i. 
P. microstauron var. biundutala O.F.M. (4a) 
P. microstauron var. brebissonii (KÜTZ.) Hust. (4a) 
P. nobilis{KÜTZ.) HUST. ( l b ) 
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P. viridis (NITZSCH.) EHR. (3a) 
Pinnularia sp. (4a) 
Rhoicosphaeria curvata (KÜTZ.) GRUN. (lb, 3a, 4b) 
Rhopaloida gibba (EHR.) O . F . M . (lab, 4ab) 
Surirella ovata KÜTZ. (la, 2) 
S. ovata var. pinnata (W. SM.) HUST. (2) 
The size of the cell is 30 X10 ]i, str. 6/10 n. 
Synedra acus KÜTZ. (lc, 3a) 
S. acus var. radians (KÜTZ.) HUST. (lb) 
S. arcuatus var. subrecta CLEVE (Tab. 3. 4) 
The size of the cell is 360X10 n, str. 14/10 jx. The stalks are slightly arcuated, 
the cell is broader in the middle. The pseudoraphe is narrow in the stalk, in the 
middle it is spear-like broadened. So far, it was only found in the environment 
of sea- and brackish water (Cleve 1951—55). (2) 
S. capitata EHR. (LC) 
S. parasitica (V . SM.) HUST. (2) 
The size of cells is 20 X 5 n, they can be found in the Nitzschia sigmoidea. 
S. tabulata (AG.) KÜTZ. (lc) 
S. ulna (NITZSCH.) EHR. (lc, 2 ) 
Xanthophyceae 
Ophiocytium capitatum WOLLE (2) 
O. lagerheimii LEMM. (Tab. 3. 7) 
The size of cells is 80—72x3—2,5 n, str. 8—12 n. (lc) 
O. arbscula (A. BR.) RABENH. (Tab. 3. 1) 
The colony is 6—7-armed, the cells are 6—7 n thick (4b) 
Centritractus belenophorus LEMM. (lbc, 3a) 
Chlorophyta 
Chlorophyceae 
Actinastrum hantzschii LAGERH. (lb, 3a) 
Ankistrodesmus convolutus CORDA (lb) 
A.falcatus (CORDA) RALFS (lc, 4a) 
A.falcatus var. duplex (KÜTZ.) VEST (lab, 4a) 
A.falcatus var. mirabilis W. & V. (lc, 4a) 
A. longissimus (LEMM.) WILLE (lac) 
Characium acuminatum A. BR. ? (Tab. 2 . 14—15) 
The size of cells is 17,5—10x6—4 n. (lc) 
Chlamydomonas pertusa CHODR(4b) 
Coelastrum microporum NAEG. (4b) 
Crucigenia quadrata G . M . SMITH (labe, 3a) 
Cr. rectangularis (A. BR.) GAY (lbc) 
Cr. tetrapedia (KIRCH.) W . ei W . (lbc, 3ab) 
Dictyosphaeriumj)ulchellum WOOD (labe, 3b) 
Lagerheimia chodatii BERN. (3b) 
L. wratislaviensis SCHROED. (3b) 
Lambertia limnetica (LEMM.) KORSCHIK. (lc) 
Oocystis borgei SNOW (la) 
Pandorina morum BORY (lb) 
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Pediastrum duplex MEYEN (3b) 
P. tetras (EHR.) RALFS (lbc, 4b) 
Planctonema lauterbornii SCHMIDLE (labe) 
Scenedesmus acuminatus (LAGERH.) CHOD. (3a) 
Sc. balatonicus HORTOB. (lc) 
Sc. bicaudatus (HANGS.) CHOD. (2) 
Sc. bicaudatus var. brevicaudatus HORTOB. (lb, 4a) 
Sc. denticulatus var. linearis .PASCHER (LC, 4a) 
Sc. ecornis (RALFS) CHOD. (lab, 3a) 
Sc. ecornis var. disciformis CHOD. (lb, 3a 
Sc, protuberans FRITSCH (la) 
Sc. quadricauda (TURP.) BRÉB. (lab, 2) 
Sc. raciborskii f. granulatus HORTOB. (lc) 
Traubaria triappendiculata BERN. (3a) 
Ulothrix sp. (lc) 
Conjugatophyceae > 
Closterium aciculareT. WEST (LB) 
CI. moniliferum EHR. (LC, 3a, 4ab) 
CI. naegelii (BRÉB.) V. et W. ( lb) 
CI. parvulum NAEG. ( lb , 4b) 
CI. parvulum var. angustum W. et W. (lbc) 
CI. praeacerosum GAY (lb) 
CI. praelongum BRÉB. ,(4a) 
CI. strigosum BRÉB. (LB) 
Cosmarium bioculatum BRÉB. (LB) 
C. botrytis MENEGH. (lbc) 
C. botrytis var. depressum W. et W. (lb) 
C. contractum BRÉB. (LC) 
C. humile (GAY) NORST. ( lc) 
C. laeve RABENH. (lb, 4ab) 
C. meneghinii BRÉB. ( lbc) 
C. obtusatum SCHMIDLE (lc) 
C. quadrum LUND (lbc) 
C. regnellii var. kerguelense KRIEG, et GERL. ( lbc) 
C. reniforme (RALFS) ARCH, (lbc) 
C. subcucumis SCHMIDLE (lb) 
C. subalatum W. et W. (lb) 
C. sublateriundulatum W. et W. 
C. turpinii BRÉB. (lbc) 
C. vexatum WEST (LB) 
C. undulatum CORDA (LC) 
Desmidium aptogonum BRÉB. (4a) 
Euastrum insulare var. silesiacum GRÖNBL. (LC) 
E. spinulosum DELP. 
The size of the cell is 50—52X57—59 n, ithmus: 12,5 n (lbc) 
Gonatozygon monothaenum D E BARY (lbc) 
Microsterias crux-melitensis (EHR.) HASS! (lbc) 
Moegotia sp. (lbc, 3a, 4a) 
Pleurothaenium trabecula (EHR.) NAEG. (lb) 
3 3 3 
Table 2. (1) Aulosira laxa, (2) Lyngbia birgei, (3—4) Oscillatoria acuthsima, (5) Oscillatoria órnala, 
(6) Oscillatoria ¡auterbornii forma ? (7—8, 10—12) Peridinium volzii, (9) Urceolus cyclostomus, 
(13) Colacium arbscula, (14—15) Characium acuminatum ? (16) Phacus caudatus var. minor. 
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Staurastrum alternans BREB. (lc) 
St. brevispinum BREB. ( lbc, 3a) 
St. gracile RALFS (lbc, 3a) 
St. polymorphum BREB. (labe, 3a) 
St. orbiculare var. depressum ROY & BISSET (lb) -
St. paradoxum MEYEN (lbc, 3ab) 
Staurastrum sp. (lbc, 3a) 
Staurodesmus convergens (EHR.) TEIL, (lb) 
St. triangularis (LAGERH.) TEIL, (lb) 
Xanthidium antilopeum (BREB.) KÜTZ. (labe) 
Discussion of results 
The dead-arms investigated are in different stages of filling up. The largest open 
water is to be found in the dead-arm of the Tisza at Tiszafüred, while the water depth 
of the others is shallow, and they are considerably covered with water-vegetation. 
The dead-arms are only inundated at the great spring flood.. Thus they are considered 
as limnologically individualized biotopes (UHERKOVICH 1971). This individualization 
is increased by that they are filled up and covered with water-vegetation. In this way, 
the combination of the algal stock is characterized in open water by the planktonical 
organisms, while in the parts covered with vegetation and in the regions at the river-
side it is rather characterized by periphytons. There often appear in marshes large 
numbers of organisms, being characteristic of bogs (Phacus monilliatus var. suecicus 
LEMM, Rhopalloida gibba (EHR.) O . F . M . , Trachaelomonas zuberi var. nepos DREZ., . 
etc. The comparative stability of the dead-arms is denotated by the presence of rare 
species as: Synedra arcuatus var. subrecta CLEVE, Synedraparasitica (W. SM) HUST., 
Cosmarium regnellii var. kerguelense KRIEG & GERL., etc. 
I should like to add a_special expression of appreciation and thanks to G Y . BODROGKOZY and 
K. BABA for their valuable aid and help, and to the laboratory of the Water Management of the 
Middle Tisza Region for their kind support. 
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Abstract 
Eudorina elegáns is a vegetable micro-organism occurring in Hungary often and sometimes in 
large masses. I could study its algal blooms intensively in the Tisza dead-arm at Mártély, recently 
in the Summers of 1968 and 1973. The quick colouration of the water surface was in both cases in-
duced by the rise to the surface of a phytoseston-mass already multiplied in the depth. The green 
water surface discoloured in spots more thán once for the morning because of the organisms retiring 
into the depth but for the afternoon a full greening out followed again. In this, apart f rom the active 
movement, the change in specific gravity had also a part . 
I have observed the mass productions of Eudorina elegáns in strongly polluted salt- and alkaline 
waters, as well. It was shown by our physiological experiments, as well, organized for thé opportunity 
of the algal bloom at Mártély that the damaging effect of the large salt-concentration and of the 
strong alkalinity is to some extent reduced by the dung -water containing decomposing organic 
matters. 
PASCHER'S earlier supposition that there may exist some "races" differentiated within the 
species-category physiologically, ás well, is supported by our earlier and present-day, partly experi-
mental investigations, too. Tt may be supposed, in my opinion, as well, that Eudorina elegáns is, 
both in morphological and in physiological respects, a "collective species" that may conceal in 
itself more than one biotype. This can be supposed in case of several other algal spécies, as well. 
With this can be connected the "unpleasant" hydrobiological fact, too, that the value of an algal 
species as a saprobiological indicator may change not only according to authors but also according 
to countries, regions, and even biotopes. It is probable that the reality of the biological water-qua-
lification will be strongly augmented by the exploration of biotypes. 
The Eudorina algal blooms at Mártély are pointing out that the water may here be eutrophi-
calized, possibly to a dangerous extent, too. 
Introduction 
With the more and more increasing eutrophicalization of some dead-arms of 
the river Tisza the mass-production phenomena of algae also become more and more 
frequent. In the water of the dead-arm at the community Mártély lying north of 
Hódmezővásárhely, I have found already more algal mass-production induced by 
the representatives of the Euglenophyta phylum, mainly by Euglenida. 
On this occasion I am speaking of the water "bloom"-like mass productios 
induced in the dead-arm at Mártély by Eudorina elegáns EHR. almost alone. I try to 
compare these with the Eudorina algal blooms observéd by me earlier. 
Eudorina elegáns EHR. is an organism occurring in Hungary frequently. It occurs 
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^ in minor standing waters sometimes in large individual numbers. I could investigate 
one of its algal bloom mass productions in the environment of the community 
Pusztaföldvár in County Békés in details for a month in the Summer of 1936 and 
analysed the development and changes in the mass production from meteorobiolo-
gical point of view, as well. The sudden appearance of the algal bloom was a pheno- ~ 
menon similar to the apparition of "weather-sensitivity" (Kiss 1942). I have found 
this alga even in surface waters of comparably large salt-concentration and sodi-
fication, in. so-called "alkaline" waters. It occurred on the confines of the town 
Orosháza, for instance in the "natron" lake "Kis-Szék" or in the stagnant pools 
of saline-alkaline waters of an area named "Szikhát", often in large individual 
numbers and sometimes inducing algal bloom (Kiss 1939, 1961). In the dead-arm 
named "Nagyfa" of the Tisza, close to Szeged, it was also observed by Hortobágyi 
(HORTOBÁGYI 1939). Later on, it was also found by UHERKOVICH in the water of the 
stretches of the Tisza in Hungary and in some of its tributaries (UHERKOVICH 1971). 
The above observations are showing that Eudorina elegáns may also be found 
in the territory of Hungary under very much varied environmental conditions. 
Earlier it was already pointed out by PASCHER that, there may exist some physiolo-
gically differentiated races within the species-category Eudorina elegáns, suitable 
for the various environmental conditions (PASCHER 1927). In order to approach 
this problem, we have performed physiological experiments with the phytoseston 
collected in the dead-arm at Mártély. 
~ Method of the investigation 
The investigation of both algal blooms were carried out on living material as thére are induced 
distortions in the colonies even by a careful fixing. The bioseston-samples were taken by dipping, 
possibly on more occasions a day. The pH-value of water was measured on any opportunity, fluctuat-
ing between 7,2 and 7,5. It was necessary to take profile-samples, as well, because phytoseston 
accumulated in the deeper layers of water, too. Profile-samples were taken in the area of algal bloom 
or in its vicinity in the places,without colouration, as well, because we already observed in the Summer 
of 1936 that Eudorina elegáns was strongly inclined to retire into the deeper layers of water f rom 
time to time. ' 
We tried to set the.physiological experiments for investigating the development of colonies, as 
well as to follow with more intensive attention their toleration against the total salts and alkalizing 
salts, halo-tolerance and natro-tolerance. For these experiments partly natural saline-sodic waters, 
partly salt solutions made in the laboratory and sometimes a little dung water (thin manure) were 
used. The latter one was applied to investigate the effect of pollution by organic matters. 
Analysis of the water blooms of Eudorina elegáns 
I investigated the algal flora of the dead-arm at Mártély from 1953 till 1954, 
from 1966 till 1968, and from-1972 till 1975. Eudorina elegáns appeared in the phyto-
seston on three occasions: in 1968, in 1972, and in 1973. Two occurrences, in the 
Summers of 1968 and 1973, were mass-productions in from of water blooms. Both 
water blooms took place in the southern part of the dead-arm, in the section bending 
towards West. Close to the riverside, there are some deeper places here, as well. 
Water bloom in the Summer of 1968 
I observed first water blooms of Eudorina elegáns on July 21, 1968. The surface 
was coloured grass-green by the phytoseston in a length of about 9 to 10 m in about 
4 to 5 m breadth inwardly from the riverside. The water had some greenish hue almost 
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everywhere till a depth of 8 to 10 cm. On the somewhat paler spots some greenish 
turbidity could be observed even in a depth of 20 to 25 cm depth. Till July 22, the 
phytoseston colouration continued expanding, mostly in smaller.or largyer spots: 
at about 11 o'clock the water surface was green 14 to 15 m long and 6 to 7 m broad. 
The surface bioseston was sporadically foamy, induced in smaller part by the pho-
tosynthesis, in larger part by the gas bubbles going up from the depth and enclosed 
in the phytoseston mass at the surface. The rising gas bubbles considerably contri-, 
buted to the expansion of the green colouration at the surface, bringing with them-
selves not only dark or blackish silt but also green phytoseston masses surrounding 
ring-like the black, silty spot which was flowing to the surface. The gas was partly 
H2S, partly it may have originated from the methanic fermentation of cellulose. -
H2S could be smelt faintly on the foamy mass and the black silt flowing to the sur-
face together with the gas bubbles, was also pointing at a considerable quantity 
of H2S. 
The water surface became mostly coloured by the organisms "swarming" 
upwards from the depth. The uprise to the surface in "cloudlike swarms" was also 
shown, anyway, by tíiat the colouration of the water surface was variegated with 
lighter and darker green spots. . 
In the morning of July 23, the water surface became paler or almost colourless here 
and there, because in these places the colonies of Eudorina retired into the deeper 
layers of the water. The colonies settled in the 10 to 20 cm deep riverside water on 
the substratum, and farther from the riverside they mostly accumulated in a depth 
of 25 to 40 cm. Some greenish turbidity could be observed in some places even in a 
depth of 50 to 60 cm. In the morning, however, the colonies began swarming up 
again, and for the afternoon, the water surface was turning green again. 
The movement in cloudlike swarms was particularly striking in case of Eudorina 
elegáns. It is questionable, to what extent were the comparatively quick retiring into 
the depth and the repeated rising up to the surface a consequence of the active motion. 
I could establish by investigating the phytoseston .on a depression slide that the 
colonies, in 8—10 sec,- could swim down not more than 1,5 mm deep, or migrate 
up the same distance. Thus, the comparatively rapid change in level was partly 
caused by the decrease in specific gravity, as well. 
For July 24, the surface again became paler in some spots because of the partial 
retreat of colonies into the depth. This was already of small degree. For the hours 
of the late afternoon the surface of water again turned thoroughly green, and later 
-on there followed no paleness-inducing migration into the depth any more. On July 
25, the water bloom still was of thoroughly ^planktogenic character, on July 26, 
however, the. surface bioseston became closed in a thin membrane, i. e., the process 
of neuston-formation began. In the following days the neuston-coat became thicker 
because rfrom the bioseston below it newer and newer organism-masses joined it. 
Some days later, the neuston began losing colour, broke more and more to pieces," 
and in the first days of August the water bloom disappeared, without leaving a trace 
behind. ^ . 
This enormous mass production of water bloom was brought about by Eudorina 
elegáns nearly alone. In very small individual numbers the following species were 
also present: Spirulina subtilissima KÜTZ., Phacus alata KLEBS, Trachelomonas 
volvonica EHR., Trachelomonas volvocina EHR. far. derephora CONRAD, Trachelomonas 
oblonga LEMM. var. truncata LEMM., Trachelomonas Mangini DEFL., Pediastrum 
constrictum HASSALL., Tetraedron caudatum (CORDA) HANSG., Scenedesmus obliquus 
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(TURP.) KUTZ. , Scenedesmus acutus (MEYEN) CHOD., Scenedesmus ellipsoideus 
CHOD., Ankistrodesmus setigerus (SCHROED.) G . S . WEST. 
The colonies of Eudorina elegans EHR. are elliptical or bluntly egg-shaped, 
80—150 |i long and 45—90 n broad. Colonies of almost spherical form occur rarely, 
as well, with a diameter of 78—80 |i. The elliptical colonies are rounded at both ends 
nearly equally (Plate 1, picture 1). In this case, there can only be established from 
their end in the direction of motion that the anterior pole is represented by that. 
A smaller proportion of colonies is morphologically definitely bipolar, and in this 
case, the rounded end is to be regarded as a posterior pole (Plate 1, picture 2). The 
colonies mostly move vaguely, unsteadily. The bipolar ones did the same and if 
these started definitely in some direction, their rounded end was always ahead. It is 
proved by this that the rounded end is the posterior pole. It is questionable if the 
bipolar colonies occurring in the population represent a "race" fixed genetically, 
as well. I have often observed that the posterior pole of older organisms or of those 
living under unfavourable conditions begins becoming rounded off, and sometimes 
it is definitely blunted. Picture 2 of Plate 1 was made of an individual living in a 
considerably aggregated bioseston, and picture 3 of Plate I is showing an individual 
taken from an airless, age-worn vegetation. In case of this, the posterior pole is already 
squashed and rounded off. It is to be seen in picture 2 that the colonies with a rounded 
off posterior pole bulge out in some places on their sides as well. This may probably 
be attributed to some osmotic damagement. 
The cells of colonies take place in the external one-third or one-fourth part of 
the whole envelope, and are embedded in a still comparatively broad envelope. 
In a fully developed individual the colony contains 22 cells. I have found these cells 
taking place only rarely regularly in five "ropes" (Plate 1, 1). In this case, the ropes 
at the poles are 4-celled, and the internal ropes are 8-celled each. The less regular 
arrangement of cells is frequent, particularly at bipolar individuals (Plate 1, 2). In 
cases like this, the number of cells may also be considerably smaller (Plate 1, 4). 
The cells of colonies take place in about the same distance from one another, distri-
buted proportionately. In the colonies of perishing individuals considerable disorder 
may prevail. 
I have found some cells of the colonies in water bloom having mostly almost a 
spherical form with a diameter of 14—15 JI. Sometimes they are smaller, in extreme 
cases with a diameter of 9—10 n. The chromatophore is always smooth and without 
striation. I have found in every cell but a single pyrenoid. I have often observed that 
the activity of flagella is not synchronous. It may be attributed to this that the move-
ment of colonies is sometimes turning round in situ or vacillating undecided. In the 
course of the ageing process of colonies all this is increassing, and the developed 
colony-masses either sink down to the bottom or turn up to the surface. 
At taking the bioseston-samples, I have always followed with attention the 
form of multiplication, as well. Within the colonies, the transformation of the single 
cells into daughter-colonies could only be observed in few cases; on the other hand, 
I found the propagation by zoospores to be frequent. The germinated zoospores 
multiplied by bipartition many times in a few hours, bringing about new colony-
fundaments. The cells of these fundaments still take place closely side by side, mostly 
pressed to be square (Plate 1, 4). 
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P l a t e legend 
1. The bluntly egg-shaped colony of Eudorina elegans, with cells localized in five "ropes". 
2. Bipolar colony, with a wavely bulched-out side (from the accumulated bioseston). 
3. Bipolar colony with squashedly blunted posterior pole (from a senescent vegetation). 
4. A colony-fundament developed from zoospores, with cells pressed to be cornered. 
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Water bloom in the Summer of 1973 
I observed the second Eudrina water bloom in the dead-arm at Martely first 
on July 15, 1973, similarly in the section bending towards West of the southern part, 
by and large in the area of the first water bloom. This was of somewhat smaller 
expansion and of weaker development. Further on, it did not dilated farther. It was 
shown by this that the development of mass-production had begun at least 4—5 days 
earlier. On July 17, the earlier homogeneous green surface was paler in spots, a part 
of the organisms retiring deeper at night. The colonies of Eudorina were similar to 
those found at the water bloom observed in the Summer of 1968, and the propagation 
took place in this case, too, mainly by zoospores. On July 18, the water bloom became 
everywhere of neuston character, beginning to lose colour and disintegrate.' Next 
day, the bark-like neuston broken into pieces, united in small groups, got under the 
surface and on July 19, the water bloom disappeared almost without any trace. 
In the water bloom, in addition to Eudorina elegans, in small individual number, 
the following organisms also occurred: Trachelomonas conica PLAYF., Trachelomonas 
angustata DFEL., Tetraedron caudatum (CORDA) HANSG., Scenedesmus costulatus 
CHOD., Scenedesmus nanus CHOD., Scenedesmus falcatus CHOD., Cosmarium subtu-
midum NORDST. 
With bioseston-samples taken on July 15,1 have begun physiological experiments 
to investigate the salt- and alkalinity-tolerance and the effect of dung water rich in 
decomposing organic matters. A series of bioseston-samples got into a nutrient 
solution of 12.000 mg 1 total salt-content, made of Crone's culture fluid, by adding 
to each litre of that the following sodium-salt doses, too: 6000 mg NaHC0 3 , 
3000 mg Na2S04, and 500 mg NaCl. The dilution-of this in one-in-two, one-in four 
ratios was also applied. For investigating the alkalinity-tolerance, another series of 
bioseston-samples was used. As a nutrient solution of this the water of a natron-sodic 
lake, known as one of the most alkaline waters, was applied (Lake Szappanszek-to, 
in the Danube—Tisza interstream region), showing 10 pH value in June of 1973. 
Our experimental observations may be summed up in the following: 
(a) The overwhelming majority of the colonies of Eudorina were quickly dam-
aged by the concentrated salt solution. Their active motion ceased already on the 
first day, the colonies became mostly deformed and later on, even the envelopes 
of some of them burst. Cells contracted, too, their localization became irregular, 
their colour grew pale, they got disorganized in one to two days.' The effect of the 
solutions diluted was similar, as well. Damage appeared but very rarely to be not 
so quick and considerable. Motion ceased in case of these, top, but the other signs 
of destruction became only visible rather in the third week. 
(b) The dammaging effect of the water of the strongly alkaline sodic-natron 
lake could only be observed slower than the above-mentioned effects. Some of the 
colonies were moving weakly and unsteadily even in the third day, and their cells 
only began to be destroyed in the third week. Among the latter it became frequent 
that the sides of their envelope bulged out or got wavy. 
(c) The concomitant species, occurring but rarely in the Eudorina water booms 
(Trachelomonas, Tetraedron, Scenedesmus, Cosmarium) visibly sufferred damage in 
the concentrated salt-solution but they only began perishing some weeks after. They 
suffered similarly on account of the strongly alkaline, sodic water but some percen-
tage of them seemed to be capable of living even some weeks after. 
(d) Crone's solution was of differentiated effect. Eudorina began perishing in 
the third or fourth week. From among the concomitant species, Cosmarium was 
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ailing, too, but the others got over the change in environment well. Some of the 
Scenedesmus species were even multiplying. 
(e) The bioseston sustained in the natural water of the Tisza dead-arm at Mar-
tely remained without suffering damage during the ensuing weeks, as well. 
(f) From the 10 millilitre amount of dung water, rich in decomposing organic 
matters, added to 1 litre alkaline-salty lakewater, we have obtained a "nutrient 
solution" in which the colonies of Eudorina elegans became more or less deformed 
but their cells did not perish and their settling on the bottom, too, followed but later. 
In an environment like this, the individual number of-Trachelomonas conica and 
Scenedesmus nanus even increased somewhat. The damaging effect of the concentrated 
salt solution was-— by the dung water, administered in a similar quantity — also 
moderated to a lesser extent. 
Discussion of results Conclusions 
The mass-productions of the green algae Chlorococcales (Chlorella, Chloro-
coccum, Oocystis, Scenedesmus) develop comparatively slowly, with a multiplica-
tion through some weeks. The water blooms of the Euglenophyta and Volvocales 
species are, on the other hand, mostly of rapid appearance. To interpret this pheno-
menon correctly, we emphasize anyway that this rapid appearance cannot be attri-
buted to a too rapid multiplication (say in 1—2 hours) of these, organisms. In respect 
of their production it is more important that the bioseston-mass lying hidden in the 
deeper layers, i. e. the already existing kryptogenic mass-production, are rising 
invasion-like to the surface. Earlier I denoted the form settled down to the bottom 
of the kryptogenic mass-production like this with the expression "pseudobenthos" 
(Kiss 1974). The appearance of the rapid water blooms is, therefore, less a phenomenon 
of propagation than that of the physiology of stimuli. 
The water bloom of Eudorina elegans, taking place in the dead-arm at Martely 
in the months of July in 1968 and 1973, had also a similar course. This was proved 
by profile-sampling and further observations, as well. The kryptogenic and pseudo-
benthos-like form of mass-production developed in the observation period even 
repeatedly, always followed by an invasion-like "swarming" up to the surface. The 
retiring into depth at night may have been induced by the strong falls in temperature. 
In the following, in connection with the mass-production of Eudorina elegans, we 
have to investigate the problem, raised already by PASCHER, whether there may exist 
"race"-categories within the limits of species, corresponding to the various environ-
mental conditions. According to our experiences, they may. But less in morphological 
than rather in physiological direction. This problem is of general character. It is 
practical, therefore, to extend the discussion to other algal species with mass-produc-
tion, as well, investigating it together with the environmental conditions of the 
development of mass-productions. 
The environmental causes of the development of mass-productions may be mainly 
of edaphicous (nutritional) and atmospherical (meteorological) nature. It is well-
known that the nutrient substratum becomes favourable, enriching in nutritive 
matters, in the form of the eutrophicalization of waters, leading to the mass-multi-
plication of organisms. In the multiplication, according to our investigations, there 
take place also meteorological situations of favourable prefrontal character. In the 
waters polluted with dung materials or faecal matters (faeces), several representatives 
of some Volvocales, like e.g., Eudorina elegans and more Chlamydomonas species, as 
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well as of theEuglenophyta phylum, may develop their water blooms in 1—2 hours, in 
the time of the prefrontal meteorological situations of the atmosphere. This explosion-
or invasion-like development takes place by "swarming" upwards of the organisms 
being present in masses in the depth. The swarming upwards of the bioseston is not 
cleared up completely, for the time being. The algal organisms may be forced by a 
negative chemotactic stimulus to move upwards. In this case, the motion upwards 
may be regarded as a reaction of escape, as well. A role may be played by the depth 
anoxia, resp. some less clarified factors of the atmospherical situation. H2S and NH3 , 
known as plasma poisons, come about just in the anoxic space, mostly at the surface 
of the silt, owing to the anaerobic activity of bacteria. It is a wide-spread opinion 
that the áctivity of the bacterium Desulfovibrio desulfuricans which .develops H2S 
gas in anaerobic way, is released from the side of atmosphere by the increasing 
warmth. This may play a part, as well. But it is not to be explained with a simplified 
warm-effect that at the bottom of shallow waters hydrogen sulphide formation can 
be observed sometimes in Winter, as well. And in these cases, the "swarming" 
upwards of the organisms in water cannot be impeded by the ice- and snow-layers 
either, because the bioseston-mass multiplying and moving upwards colours even 
the surface of these (Kiss 1951, 1952). And what is more: in the high mountains and 
the Arctic and Antarctic regions, the surface of snow and ice may also be coloured 
by the mass-productions of the facultative kryobiontic algae (KOL 1968). I had 
mentioned already earlier the increase in ionization as an atmospherical factor 
promoting the development of algal mass-productions. Today this is already proved 
by experiments, not only in respect of micro-organisms but of higher plants, as well. 
Tlie life-functions both of animals and of the man are under the influence of ioniza-
tion ! The importance of the research works like this will increase in the long-range. 
Returning to the problem of the factors of nutrient media, promoting the 
development of mass-productions, it is to be noted as a starting-point for our later 
comments, that also the presence of some adequate algae is necessary which are 
suitable for the given nutrient substratum. It was mentioned above that Eudoriha 
elegáns was a mass-producing organism in the salt-sodic waters of the biotopes 
named "Kis-Szék" and "Szikhát" on the confines of Orosháza (Kiss 1939, 1961), 
and produced a lasting water bloom in a neither salty nor sodic but strongly polluted 
water on the confines of Pusztaföldvár (Kiss 1942). Thus we may say in an ecolo-
gical approach that Eudorina elegáns equally occurs in salty and sodic, resp. not 
salty and not sodic waters. It is a so-called euryhaline-euryionic-limnic organism of 
broad valency. But the same can be said of several algal organims in our salty-alkaline 
("sodic") lakes, as well. But this considerable halo-tolerance and soda-tolerance 
manifests itself only if the water is polluted with decomposing organic matters or 
definitely also with dung matters or faecal traces, too. In the salty-alkaline water 
of "Kis-Szék" at Orosháza, in the Summer of 1943, Lepocinclis fusiformis, with its 
strongly variable forms, brought about an enormous mass-production (Kiss 1961), 
because a considerable amount of sewage-water, sometimes containing faecalia as 
well, had got into the water of the lake. 
The mass-production of algae in our salty-alkaline waters and soils is a very 
frequent phenomenon, and we supposed that the decomposing organic matters might 
carry out opposite to the large salt concentration and alkalinity even certain "pro-
tective function" for growth-stimmulation (Kiss 1970a, 1970b). I already observed 
the mass-production of Euglena viridis in a salty-alkaline water and at the surface of 
soil polluted with dung matters (Kiss 1965). Euglena viridis is therefore capable in an 
environment like this, of a facultative kryobiontism, as well. Vaelikangas Finnish 
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researcher observed as early as in the Winter of 1921—1922 that the ice of the Gulf 
of Finnland and the brackish water in the vicinity of Helsinki were coloured green 
by the enormous mass-production of Euglena viridis. The sewage-disposing main 
cloaca of the Finnish capital discharges here into the Gulf. This also explains the 
surprisingly considerable halotolerant and, at the same time, facultative kryobion-
tic mass-production of Euglena viridis. In the kryobioseston of the polluted brack-
ish water there occurred even Cryptomonas erosa var. reflexa (VAELIKANGAS 
1921—1922). 
Eudorina elegáns may occur similarly under varied enough conditions. Is the 
water polluted by organic matters, then it may grow not only in neutral but also in 
salty-alkaline water. In the polluted and salty-alkaline water of the lake "Kis-Szék" 
at Orosháza, it was not only present in Summer but in Winter, as well. In the special 
literature, it is mostly regarded as B-mesosaprobic (PASCHER 1927) but, according 
to a considerable opinion, it also appears as an oligosaprobic organism (HUBER-
PESTALOZZI 1961). I found in the Summer of 1936, on the confines of Pusztaföldvár, 
its above-mentioned enormous mass-production in. a pool considerably polluted 
with dung matters, in which pigs had bathed many times a day. Not only the smell 
of water but also its substratum of black mud referred to the presence of plenty of 
H2S, that is to say, to the polysaprobic character of the biotope. I had already then 
the opinion that the swarming upwards of Eudorina is mostly a chemotactic "escape" 
from the poisonous decomposition products (Kiss 1942). 
It is pointed out more and more by the enumerated few data and the similar 
data of the special literature that the various algae endure the extremities of the 
circumstances of life by bringing about adequate biotypes within the species-cate-
gories. According to these, the species determined mostly by reason of morpholo-
gical features, are in fact "collective species", concealing several physiologically 
differentiated biotypes. These must probably be mostly point-mutations that, owing 
to their recessive character, only manifest themselves, are "developed", as a result 
of a selecting effect, in the adverse circumstances convenient to them. 
In case of a considerable change in the environment, the individuals of a species-
population are "severely tried". In case of success, however, adaptation may less be 
interpreted by means of the "classical" concept of modification. It may be supposed, 
namely, that in the population the adaptive benefit of selection is only enjoyed by the 
individuals in whose progenitors, in the course of generations, small mutations 
(point-mutations) came about or accumulated, respectively which have double or 
multiple allelic reserves. In this case, the period of the physiological "retuning" of 
the starting new vegetation, the so-called "lag-phase" also means that the suitable 
individuals of adequate peculiarities, more and more multiplied, outnumber the 
non-adequate individuals and bring about an adaptive new population. 
On the basis of the above explications, we may explain reasonably the disagree-
able hydrobiological fact that in the saprobiological catalogues the saprobiological 
in dicator-value of the single algal species is established in a different way, and thus 
we have to correct that on the basis of our own experiences (FELFÖLDY 1974). It is 
obvious that the point in question here is not the "errors" of the research workers 
of the different countries. The explanation is that within the category of species there 
are several biotypes that have accumulated in the course of the phylogeny, and are 
accumulating in our days, too, adapted to the different circumstances and gene-
tically fixed. The indicator-value of an algal species can, therefore, change not only 
according to lands or countries but also to biotopes, corresponding to the essential 
environmental conditions releasing the directions of adaptation. It is, therefore, 
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very wrong to condemn the saprobiological qualification which applies indicator-
species. Even, ther is demanded considerable effort for selecting well the indicator-
species and revealing the biotypes within the race. To search for biotypes is today, 
rather, but a question of distance, as yet, demanding not only a plant-physiological 
but a genetic research work, as well. It is sure that after introducing the physiological 
and genetic research works, the biological water qualification will be more exact, too. 
The fact that Eudorina elegáns brought about water bloom mass-production in 
the water of the dead-arm at Mártély in the Summers of 1968 and 1973 under B-me-
sosaprobic conditions, and on the confines of Pusztaföldvár in 1936 under poly-
saprobic conditions, is referring to that Eudorina elegáns is also a so-called collec-
tive species, containing biotypes of different demands. It may obviously be attri-
buted to this, as well, that I have found this species in the salty-sodic water of the 
lakes "Kis-Szék" and "Szikhát", too. The supposition concerning the existence of 
biotypes is supported by our physiological experiments, as well. But a concrete 
certainty could only be obtained as a result of researches grounded also genetically. 
From coenological point of view it is to be mentioned, as well, that the outlined 
water blooms of the dead-armat Mártély were brought about, in fact, by Eudorina 
elegáns alone, because the few enumerated other species were only present but in 
small individual number. This is in accord with THIENEMANN'S second biocoenotical 
law, according to which after the environment becoming one-sided the number of 
algal species decreases and the individual number of the remaining one or more 
species suddenly increases (THIENEMANN 1939). In the present case, the one-sidedness 
which has a favourable effect, seems to be brought about by the nutrient and stimu-
lating matters contained in the pollution of water. At the same time it is probable 
that in the environment of sodic-salty water only a biotype or the biotypes adapted 
here may be stimulated to a multiplication incorporated in water blooms. 
In the formation of the coenological combination of water blooms the physiolo-
gical factors must also have a part. The various species may influence one another 
mutually, with their metabolic products discharged into the water, may exert a 
favourable or unfavourable effect on one another. I have observed, for instance in 
the lake "Kis-Szék" at Orosháza that the development of Eudorina elegáns is definitely' 
impeded by the rapid multiplication of the Euglenophyta species and the Aphanizo-
menon flos aquae (Kiss 1939). 
On the occasion of our physiological experiments described, the colonies of 
Eudorina elegáns did not respond in the same way to the prevailing conditions. From 
this, the conclusion can be drawn that in the population of the dead-arm at Mártély 
more biotypes, resp. more derivative rows grew beside one another which equally 
found there their essential conditions. In the sodic-salty water of the lakes "Kis-Szék" 
and "Szikhát" at Orosháza, however, there could probably grow in the Eudorina-
populations observed there pnly adequate biotypes or ecotypes. But in that time, 
we did not perform any experimental investigations. 
If we evaluate the ecological and physiological phenomena concerning the 
mentioned and described water blooms of Eudorina elegáns from the point of view 
of the protection of environment, as well, we have to establish that the water of the 
dead-arm at Mártély becomes more and more eutrophic, resp. the water of the recrea-
tion area becomes polluted in a dangerous degree. In the course of our investigations, 
this was referred to by two data, as well: one of these was the more and more frequent 
occurrence of the species of the Euglenophyta phylum, the other was the mass-pro-
duction of the water bloom of Eudorina elegáns discussed now. 
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VARIABILITY OF SCENEDESMUS ECORNIS (RALFS) 
CHOD. IN THE DEAD-ARM OF THE RIVER 
TISZA AT KORTVELYES 
I. Kiss x 
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Abstract 
In the "soil blooming" along the riverside of the Tisza dead-arm at Kortvelyes and in the 
biocoenosis of its psammon, Scenedesmus ecornis was a mass producer. The considerable morpho-
logical variability observed among them is illustrated in Figs.l—20,Plate 1. The polycellular co-
enobium developed only in the surface "soil blooming", in the psammon, however, the monodesmoid 
cells predominated. The isolates prepared of site matter continued growing in clone-cultures. From 
the isolates, two coenobia and their derivates are shown in Figs.21/a—f and 22/a—f. The variability 
of these was smaller. From the monodesmoid cells those in chlorelloid state are most considerable 
because in the future it will possibly be (possible), as well, to use them for investigating the differential 
gene activity in algal cultures. 
Introduction 
I have studied for some years the algal flora and algal vegetation of the Tisza 
dead-arms at Martely and Kortvelyes, lying north of Szeged, at the left bank of the 
river, by means of samples taken from time to time. The water of the dead-arm at 
Martely is more and more eutrophicalized, and its algal world, in respect of species-
and individual numbers, is richer than the water of the dead-arm at Kortvelyes 
which is eutrophicalized less, for the time being. The dead-arm at Kortvelyes is pol-
luted rather but by the desintegrating organic matters of plants, leaves and waste-
crops being present or in the environment. Here, -the sandy-silty sands of the bank 
are partly covered with moulding vegetable remains what gave occasion for the 
Cyanophyta, Chlorophyta, and Bacillariophyceae species to appear in larger masses, 
as well. 
On this occasion, I am exposing the considerable variability observed within 
the form cycle of Scenedesmus ecornis (RALFS) CHOD., manifesting itself in the algal 
samples collected from the dead-arm at Kortvelyes and in the laboratory cultures 
isolated from these. Our primary aim was, to be able to interpret the large variability 
in form observed by us, too, in case of this organism (Kiss 1962), also on the basis 
of bringing about some clones of pure culture. \ 
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Materials and Methods 
The material investigated was taken on November 23, 1973, on the sands of the eastern bank 
of the dead-arm at Kortvelyes, from the small green spots of 1—2 sq.cm extension. This colouration 
manifested itself at the surface and in the 0,5—1 mm soil-layer below that, that is to say, it formed 
the "soil blooming" and the biocoenosis of the psammon. These coloured spots and the 3—4 mm 
soil-layer below them were collected into Petri—dishes. 
In the algal substance of the soil-spots Scenedesmus ecornis (RALFS) C H O D . grew in large masses, 
together with Oscillatoria angustissima W . & G . S .WEST, Lyngbya bipunctata LEMM., Lyngbya circum-
creta G . S . WEST and some Bacillariophyceae species. 
From the material kept in a glass case, in a cool place for a few days, with repeated washings 
and decantations, a culture was made, rich in Scenedesmus and poor in blue-green algae. We 
continued enriching these in Knop's solutions of different concentration. This culture enriched was 
already suitable for being "purified" from a 1,5—2 per cent agar plate, similarly with Knop's solution, 
by means of repeated transfers. With the strongly diluted suspension of the nutritive solution obtained 
in this way, agar-plate cultures were set of which the coenobia of Scenedesmus ecornis could be 
isolated. • 1 
Discussion of results 
At the surface of the soil samples of the habitat, and in the water filling in the 
gaps of grains of the sand, the substance of Scenedesmus ecornis was found partly 
in the form of coenobia, partly in that of monodesnqoid cells. At the surface, the 
majority of cells were forming coenobia, in the thin water-layer between the grains 
of sand, on the other hand, the cells were-overwhelmingly in monodesmoid or 
2-cell state. 
The size of the cells of varied shapes fluctuated within broad limits, according 
to the conditions of growing, the life of age, and the state of development. The length 
of the cells appearing to be well-developed changed between 7 and 18, their breadth 
between 5 and 15 (im. 
In the following, we are offerring a brief survey of the changes observed in the 
substance of Scenedesmus ecornis of the material collected and in the cultures isolated 
from that, according to the figures in Plate I, as grouped into main types. 
Coenobium-types and cell-forms of the natural substance 
Figs. 1 to 20 are made about the organisms of the natural substance or about 
the material of that during "purification". The denomination of main types and the 
description of the, conditions of their occurrence are as follows: 
(1) Linear coenobium consisting of comparatively broad cells. The breadth of 
cells is not completely equal. They mostly occurred in the surface "soil blooming" 
(Fig. i ) : 
(2) Linear coenobium consisting of more slender cells. The external wall of the 
lateral cells is mostly bulging. They proved to be of dominant role in the Scenedes-
mMj-substance of the surface "soil blooming" (Fig. 2). Further on, the serial number 
of the single types is meaning the serial number of figures, as well. 
(3) Linear coenobium with smaller arid bulging lateral cells. The cells are medium 
sized. They appeared sporadically at the surface of "soil blooming", occupying inter-
mediate positions joined with the former types. 
(4) One end of the cells of the linear coenobium is grown narrow. They occurred 
sporadically both in the surface "soil blooming" and in the material of psammon. 
The size of cells is comparatively small. 
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(5) Multicellular arched coenobium. The medium-sized cells are elliptical, one 
of their ends is sometimes a little narrower. They only occurred in the surface "soil 
blooming", forming sometimes tissued coenobium-masses. The cells are medium-
sized or smaller. 
(6) Linear coenobium, with cells standing somewhat alternated. The localiza-
tion of cells at two levels alternately may immediately be attributed to that one end 
of the adjacent cells develops growing narrow in alternating sequence, whereby they 
may move off from each other on their sides. This alternated arrangement may be 
induced by the division of cells with slanted walls, as well! They occur in the surface 
"soil blooming" and the psammon substance equally sporadically. 
(7) Linear or a little arched polycellular coenobium, with strikingly smaller 
interposed cells. The few cells at the beginning and end of the coenobium are medium-
sized, at about the middle, however, some cells are very short and narrow. In the 
surface "soil blooming" they occurred but rarely. 
(8) Coenobium of heteromorphic structure. The coenobium consists in one 
half of large cells aligned in a row but in the other half of smaller cells, localized 
disorderly. The latter ones may be aligned in two rows, as well, and the last cells some-
times join one another dactylococcoid-like, that is with their ends. They occurred in 
"soil blooming" in.a few cases. -
(9) A somewhat "disciformoid"-like coenobium. In the medium part of the 
coenobium, there are two cells over each other. It is not impossible that this is a pri-
mitive manifestation of the development in the direction of Scenedesmus ecornis' 
var. disciformis CHOD. It could not be observed but on two occasions in the surface 
"soil blooming". 
(10) A more definitely "disciformoid"-like coenobium. Two or more cells cover 
one another, the coenobium is, however, closed at both ends with a cell each. They 
mainly occurred in the psammon substance, forming frequently smaller or larger 
heaplike groups. 
(11) Didesmoid coenobium. The two cells of the same shape and size are loca-
lized at one level adjacently, as linear "fundaments". In the psammon they occurred 
frequently, but in the surface "soil blooming" only rarely. 
(12) Two-celled coenobium, with cells of unequal sizes and located not at the 
same level. The shapes of the two cells are not fully equal, either. One of them is 
elongated elliptical, one of the ends of the other cell may even be narrower. In the 
surface "soil blooming" they occurred but rarely but in the psammon often. They 
are to be regarded as a result of an unequal cell-division. 
(13) Monodesmoid cell, with unequal poles. One of the poles is rounded, the 
other is growing narrow or ending in a point. In the psammon they appeared fre-
quently. "" ' 
(14) A slinghtly arched monodesmoid cell, with regularly rounded termination. 
It may have been the lateral cell of a regular coenobium. It occurred both in the 
psammon and in "soil blooming". 
(15) A stocky monodesmoid cell, one of its ends being broadly rounded. It was 
frequent both in the psammon and in the surface "soil blooming". 
(16) A slender monodesmoid cell, at one end being archedly narrow. It appeared -
in the psammon frequently, in the surface "soil blooming" rarely. 
(17) A monodesmoid cell, one of its ends being broadly rounded, the other 
growing archedly strongly narrow. It is characteristic of the psammon substance, in 
the surface "soil blooming" it could be seen but rarely. 
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(18) A spatula-like triangular monodesmoid cell, with a haftlike elongated 
protrusion. It could be observed rarely, in the psammon. 
(19) A monodesmoid cell with a rounded peak, a concavely arched footing. It is 
an extreme monodesmoid form of the polymorphism of Scenedesmus ecornis. It 
appeared only on two occasions, in the psammon. 
(20) A monodesmoid cell, round at one of the ends and concavely flattened at 
the other one. It is one case of the chlorelloid stage. In the psammon it appeared 
often, in the surface "soil blooming" rarely. 
Development-morphological conditions of isolated cultures 
We are trying to approach the problem of the considerable variability of Sce-
nedesmus ecornis by investigating the culture of a few isolated coenobia further on. 
^ We have more than once succeeded in doing this, starting from the agar-plate surface 
of the strongly diluted suspension of the nutritive material. We took the coenobia, 
cell-free and apparently characteristic even in their broad environment, into Knop's 
solution, investigating the increasing substance of these partly by liquid culturing, 
partly on Knop's agar. 
- From the varied material of isolations, in Figs. 21 and 22 of Plate 1, only the 
derivatives of the two coenobia are demonstrated which could mostly be interpreted, 
resp. the interpretation of which seemed to be mostly necessary. Both coenobia are 
4-celled, the forebears of both originated in the last resort from the originally collected 
"soil blooming". The mainly characteristic derivatives of these are denoted in ABC-
sequence with small letters under the figures. 
Fig. 21. A 4-celled coenobium, with considerably bulging lateral cells. This 
corresponds to main type 3 of the natural substance already discussed above. Its 
sub-types are, with the percentile denotation of their frequency, the following: 
a=a regular, somewhat arched monodesmoid cell (circ. 10 per cent), b=a mono-
desmoid cell, at one end peaked or narrowing (circ. 20 p.c.), c—a regular 
monodesmoid cell (circ. 40 p.c.), d=a 2-celled coenobium, mostly with not quite 
equal cells (circ. 5 p.c.), e=a 4-celled coenobium, frequently with not equal cells 
(circ. 20 to 25 p.c.), / = a spherical or irregularly polyhedric, sometimes disk-like 
flattened, so-called chlorelloid cell (circ. 0—1—2—5 p.c.). Their diameter was 
sometimes only 4—5, but sometimes 10—12 |¿m. 
Fig. 22. A regular 4-celled coenobium. This corresponds to main type 2 of the 
natural substance. Its sub-types are, with the denotation of their percentage, the 
following: a=a spherical or irregularly roundish, sometimes polyhedric or disk-like, 
so-called chlorelloid cell (circ. 0—1—2—5 per cent). Its diameter fluctuated between 
4—12 (xm, b—c=a regular monodesmoid cell, sometimes with a diagonal division 
or forming 4-celled successor coenobia (circ. 40 p.c.), d—a monodesmoid cell, at 
one end rounded, at the other end peaking or narrowing (circ. 30 to 35 p.c.), e—f= a 
4-celled coenobium, mostly with not equal cells (circ. 25 p.c.). Sub-type e occurred 
only on a single occasion. 
Discussion of results. Conclusions 
The considerable variability of algae, the so-called polymorphism is a consid-
erable problem in respect of establishing the taxonomical place of a species. The 
concept was first used by Agardh, in 1820, to denote that an organism was imitating 
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the shape of a relative or not relative species. To give a still more exact denotation, 
CHODAT introduced the concept of the so-called preponderant stadium, for designating 
the prevaling, resp. most frequent, longest developmental state in the ontogenesis 
of green algae, primarily of Scenedesmus. In the polymorphism of Scenedesmus, he 
also distinguished the monodesmoid, chlorelloid, coelastroid, tetradesmoid, and 
dactylococcus-like stages. The variability among green algae is even increased by 
the occurrence of irregularities what is to be attributed to their being a phylogeneti-
cally younger category (HORTOBÁGYI 1956). This may particularly be referred to the 
Chlorococcales order, seeming to be phylogenetically the youngest one (UHERKO-
VICH 1961). 
Above we have followed with our own investigations the variability in form of 
Scenedesmus ecornis, originating from the dead-arm at Körtvélyes, on the basis both 
of the site-material and the clone-cultures. Corresponding to the essential conditions, 
the habitat-material was much richer in form than the cultures of clones. In case 
of Scenedesmus, the preponderant 4-celled and poly-celled coenobium manifested 
itself mainly in the surface "soil blooming". The narrower field of the biocoenosis 
of psammon enabled only the development of monodesmoid forms. 
The extremes of the polymorphism of the habitat mass-production are irregular 
cell-formations, to be attributed to extreme circumstances, particularly to the narrow-
er field relations of the psammon. Such is, e.g., the spatula-like trianglular cell-
form the point of which continued in a haftlike formation (Fig. 18). There were to 
be seen manifold transitions between the straight or arched monodesmoid cells, too, 
being narrower or bulging at one end and rounded at the other one. The immediate 
descendents of forms, arrested in development owing to some mechanical influences, 
seem to have borne the traces of the change in form of their forebear even in agar-
cultures providing for more favourable field-conditions. The regular, a little arched 
monodesmoid cell (Fig. 14) is supposedly a derivative of the lateral cells of coenobia 
limited by the arched cells (Figs. 3,21). In our culture it could often be observed that 
the monodesmoid cells divided by more or less slanting walls (Fig. 21-b). From a 
division like this may have originated the 2-celled coenobium and one of its cells 
has considerably shifted from the adjacent other cell (Fig. 12). In this way may have 
come about also the polycelled coenobia consisting of more or less alternating cells 
(Fig. 6). 
In the polymorphism of Scenedesmus ecornis the chlorelloid form is most 
remarkable which manifested itself in the habitat material and cultures with a fre-
quency of 1 to 2 per cent. This state was observed, already before Chodat, by BEI-
JERINCK in the phylogeny of Ankistrodesmus, describing this under the name of 
Chlorella-cycle in 1890. The Chlorella-cyc\e can be observed in the phylogeny of 
Kirchneriella, as well (Kiss 1956, 1962) . The more intensive study of Ankistrodesmus 
resulted in a further revealing of the nature of the chlorelloid cells (MCMILLAN 
1967, Kiss 1961, 1966). We have observed, for instance, in the cultures of Ankistro-
desmus braunii that only about the half of the chlorelloid autospores had developed 
into elongated vegetative cells, the others, continuing to multiply bipartition, had 
brought about recent chlorelloid cells. "In case of the autospores that remained, 
further on, in the Chlorella cycle seems the factor of longitudinal growing to have 
missed or to have been fully stunted" (Kiss 1961). The phenomena of developmental 
stunt are attributed by the phylogenetical physiology to the processes of the dif-
ferentiated gene activity. A study of the chlorelloid states seems to be possibly useful 
in the domain of phylogenetics because by the help of these the events of repression 




AGARDH, C. A. (1820): De metamorphosi Algarum. — Isis oder Enzyklopädische Zeitung 1, 644— 
' 654. 
BEUERINCK, M. W. (1890): Kulturversuche mit Zoochlorellen, Lichengonidien und anderen niederen 
Algen. — Bot. Zeitung 48, 725. 
BRUNNTHALER, J. (1915): Protococcales. Pascher's Süßwasserflora 5, 1—250. " 
CHODAT, R. (1926): Scenedesmus. Étude de génétique, de systématique expérimentale et d' hydro-
biologique. — Revue d' Hydrologie 3, 71—258. 
HORTOBÁGYI, T. (1956): Algenteratologien im Seston dés Balaton und ihre entwicklungsgeschichtli-
chen Beziehungen. —Acta Biol. Acad. Scienc. Hung. 6, 203—213. 
Kiss, I. (1956): Egy Kirchnerielle faj sejtjeinek nagymérvű fragmentációval történő szaporodásáról 
(Razmnozsenie kletok vida Kirchneriella petum giperfragmentacionnogo raszpada). — Szegedi 
Ped. Főiskola Évkönyve 1, 117—132. 
Kiss, I. (1961): A Chlorella-ciklus fellépése a Kirchneriella és az Ankistrodesmus egyedi fejlődésében 
(Auftreten des Chlorella-Zyklus bei der Ontogenese von Kirchneriella und Ankistrodesmus) 
— Szegedi Ped. Főisk. Évkönyve 6, 63—75. 
Kiss, I. (1962): A polimorfizmus fellépése és a sejtek abnormis kialakulása egy Chlorococcales-
tömegprodukcjóban (Das Auftreten des Polymorphismus und die anorme-Entwicklung der 
Zellen in einer Massenproduktion der Chlorococcales.) — Szegedi Ped. Főisk. Évkönyve 7, 
3—27. 
KORSIKOV, O. A. (1953): Protococcineae. — Vizmachik prisnovodnikh vodorostey Ukrainskoy 
R.C.R. 5, 3—439. 
MCMILLAN, R. (1957): Morphogenesis and polymorphism of Ankistrodesmus ssp. — Journ. of. gen. 
Microbiol. 17;658—677. 
UHERKOVICH, G. (1961): Párhuzamos fejlődési rendellenesség az Ankistrodesmus és Scenedesmus 
genusokban (Parallel developmental anomaly in the Ankistrodesmus a i 1 Scenedesmus genera. 
— Annal. Biol. Tihany 28, 197—202. 
' UHERKOVICH, G . ( 1 9 6 6 ) : Die Scenedesmus-Asien Ungarns. — Budapest. 
55 

Tiscia (Szeged) Vol. XII, pp. 57—64 (1977) 
TYCHOPLANKTONICAL ALGAL ASSOCIATIONS OF THE SAJÓ 
A . L . VÁNCSA 
Water Management of Northern Hungary, Miskolc 
(Received November 20, 1976) 
Abstract 
The water mass of the Sajó is characterized by algal associations of heterogeneous combination. 
On the basis of the overall picture of the investigations, the rheoplankton-like associations are the. 
most characteristic. Apart f rom these, rheon-like, and even typically plankton-like algal associa-
tions may also be observed. 
Fig. 1. Major polluters of the Sajo (A map). 
(Address delivered at the Xl l th Biological Itinerary Congress in Debrecen, on August 28, 1976) 
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The dominance of Diatoma (Bacillariophyceae) and their richness in form are characteristic 
of the tychoplanktonical algal associations of the Sajó. 
From the algal organisms that are regarded to have some indicator'value referring to the 
eutrophicated state of the river, several organisms occur in the Sajó, as well. At the same time, an 
algal population maximum is casually induced by the mass-production development of several algal 
taxons. 
I am reporting in this páper on the algological investigational results of a waterwáy which is 
in national relation not tbo considerable, and therefore not of central interest. But this waterway is 
of emphasized importance in the economy of water quality of Northern Hungary and, in addition, 
it has casually a considerable effect on the water quality of the Tisza. Therefore, the data publish-
ed — compared with the results of the Tisza-research of great past — may be applied in the future. 
(The area of the Reservoir is shown in map-appendix 1). 
The Sajó has been kept in evidence, already since 1949, as a waterway that is polluted or very 
strongly polluted in the whole year. But it has only occurred since the second half of 1956 that the 
pollution of the Sajó has become systematic and stable. Even in these days, its water quality causes 
us great anxiety on several occasions, in spite of the casually appearing more favourable states. 
A cause of this is partly the effect of new pollutions, partly the presence of the still existing old 
pollutions. 
(The major polluters are shown in map-appendix 2). 
Consequently, the river Sajó is divided, in its stretch in this country, into water living-spaces 
which can be characterized by extreme water-qualities (VÁNCSA 1972, 1974a, 1975a, 1975b, 1976b). 
I have investigated the qualitative and quantitative composition of the tycho-
planktonical algal vegetation of the Sajó since 1965, with particular regard to charac-
terizing the water-quality conditions and estimating the possibilities of water-utili-
1. Sheet-iron works at Borsodnadasd 
2. Metallurgical works at Old 
3. Town sewage farm a t6zd 
4. Town sewage farm at Putnok 
5 Town sewage farm at l&m'ncbarcika 
6. BVK-I 
7. BVK-I I 
8. Sewage farm at Sajószentpéter ^ 
9. Chemical Works of Northern Hungary 
10. Town sewage in Miskolc 
11. Lenin Metallurgical Works 
12. Chinoin 
13. Machine Works in Diósgyőr 
14: Paper-mill in Diósgyőr 
Fig. 2. Characteristic investigational sectors of the Sajo (A map). 
Summing up evaluation of the results of the investigation 
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zation. Up to 1975, I have studied the qualitative and quantitative conditions of as 
many as 754 samples dipped (VANCSA 1974b, 1975b, 1975c, 1976a, 1976b, 1976c, 
and 1977a, 1977b, as well as VANCSA—ANDRIK 1977). My present publication is 
written on the basis of the'studies enumerated, completed by the establishments of 
the recent results of my investigations. Thus omitting to discuss the results of the 
investigations in detail, I am publishing here only the comprehensive evaluation of 
these. (If it seems necessary, I am referring shortly to my earlier papers, as well but 
in this case I am also mentioning the older publication treating of the subject). 
From among the sections investigated, I have primarily performed planned and 
systematic samplings in the following ten sections: 
river km 
(1) Sajópüspöki highway bridge 123,5 
(2) Putnok railway bridge 112,8 
. (3) Sajókaza highway bridge 95,1 
(4) Sajószentpéter highway bridge v 76,5 
(5) Miskolc highway bridge 53,8 
(6) Félsó'zsolca railway bridge 49,3 
(7) Sajólád highway bridge. 38,9 
(8) Ónod ferry (Rákóczi castle) 33,8 
(9) Kesznyéten highway bridge 10,4 
(10) Ószederkény ferry 1,5 
(The characteristic sections investigated are shown in map 3) 
The results of the investigations in other sections are not discussed-in this paper. 
The enumeration of these is therefore omitted. 
It can be established on the basis of the investigations that the water-mass of 
the Sajó — as a sestobiotical biotope — is characterized by the algal associations of 
heterogeneous combination (VANCSA 1975a, 1977b). 
The dominance of Diatoma is characteristic of the tychoplanktonical algal 
associations of the Sajó (Ghrysophyta — Bacillariophyceae). The occurrence of other 
algae is changing (VANCSA 1975C, 1976a, 1976c). The blue-green algae (Cyanophyta) 
live primarily in the upper river reaches, the green algae (Chlorophyta) in the lower 
river reaches. 
In the periods of investigations serving for basis of the evaluation, I 'could 
observe the occurrence in the Sajó of several taxons from among the algal organisms 
of phytosestonassociations referring to the eutrophicated state of the river and regard-
ed as having some indicator-value (UHERKOVICH 1971, VANCSA 1977b). In addition to 
the organisms published so far, a recent completing datum-is the occurrence of 
Stephanodiscus hantzschii Grun. 
Investigating the tychoplanktonical algal vegetation, I have so far observed the 
appearance in large numbers of the following-organisms: Cyclotella Meneghiniana 
KÜTZ., Cyclotella spp. KÜTZ., Stephanodiscus dubius (FRICKE) HUST, forma longiseta 
C L . , Stephanodiscus hantzschii GRUN., Nitzschia acicularis W . S. M . Cryptomonas > 
pyrenoidifera GEITL., Cryptomonas tetrapyrenoidosa SKUJA, Chlamydomonas Ehren-
bergii GOROSCH., Crucigenia spp. MORREN. 
All the algal values of the Sajó in litre-numbers can characteristically be expressed 
in a hundred thousand order of magnitude. In Winter I have also experienced ten 
thousand values, while in Spring and in late-Summer — Autumn values of a million, 
as well. And even in an extreme case, there occurred a value of ten million order of 
magnitude, too. 
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All the changes in the total alga/1 number are also considerably influenced by 
the human water-utilizing and water-polluting activities. 
On the basis of the total alga/1 values from 1974—1975, which amount to more 
than a half (395) of all the investigations between 1965—1975 (754), the Sajó is char-
acteristically of mesotrophic nature (VANCSA 1977b). 
The peculiar forms of the algal population maxima are the following: 
In case of a population maximum originating from beyond the frontiers, the 
Sajó may be characterized by tychoplanktonical algal associations of rich population 
in the border section (e.g., the late Summer of 1969, the Winter of 1974, the late 
Summer of 1975), which, in the stretch in this country, sooner or later regress. 
In case of a population maximum originating from an affluent, the Sajó can be 
characterized by a tychoplanktonical algal association of thin population above the 
inflow of the affluent. But as a result of the algal population maximum, below the 
inflow it becomes an association of rich population (e.g., in the late Summer of 1969, 
the Autumn of 1971, the early Summer of 1973, the Spring of 1974, the Summer of 
1974). Following this, sooner or later it regresses. 
In case of a population maximum developing in the Sajó-primarily, the algal 
population maximum is induced by the multiplication of an algal taxon that could be 
observed in the Sajó in advance but there it was of characterless occurrence (e.g., 
in the late Summer of 1969, in the Spring of 1974, in the Summer of 1974). 
In case of a population maximum, developing in the Sajó secondarily, an algal 
population maximum is induced in the Sajó by the multiplication of an algal taxon 
(e.g. in the Autumn of 1971) that was till then not observed in the Sajó, got there 
from the affluent but was there, too, of a characterless occurrence. 
Taking into consideration the participation proportion of the characteristically 
occurring algal taxons, and by reason of comparing the orders of magnitude of the 
total alga/1 values, we may establish that there are also in the Sajó" phytoseston" 
associations characterized by an algal vegetation of "varied combination" and 
"rich population"—i.e.,referring to an eutrophicated state oftheriver(VÁNCSAl977b). 
We have no chlorophyl-content investigation suitable for a comparative evalua-
tion. But the chlorophyl-a values being at our disposal — similarly to the total 
alga/1 values — also refer to (FELFÓLDY, 1974) that the Sajó, in its stretch in Hungary, 
is casually of eutrophicated character! 
For demonstrating the tychoplanktonical algal associations of the Sajó, we use 
the results of seven longitudinal-section investigations, appearing as characteristic. 
The evaluation of these — in* the sections which are suitable for characterizing 
changes — can be summarized in the following. 
In the late Summer of 1969, the population maximum coming from beyond the 
frontier, developing in the river stretch in this country and reaching its peak, was 
forced back. In the Sajó a secondary population maximum developed. Then both 
population maxima were strongly forced back, one after the other. Their place was 
taken over by the population maximum of an affluent (VÁNCSA 1974b). 
In the Autumn of 1971, the algal population that were strongly transformed by 
the population maximum, passing from the affluent, were balanced with alow litre-
number. And later on, after their strong transitional recession, owing to the multi-
plication of the algal taxon which appeared in the affluent as a concomitant, there 
developed a secondary population maximum in the Sajó. 
In the early Summer of 1973, the algal population are balanced with a low 
litre-number; they changed considerably only in the reaches before the mouth. This 
can similarly be attributed to an effect of the affluent (VÁNCSA 1977a). 
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In the Spring of 1974, the litre-number is equalized but the effect of the primary 
algal population maximum, coming about in the home stretch, and that of the 
affluents are well-visible in the river stretch before the mouth. 
In the Summer of 1974, there was an equalized low population maximum with 
a small litre-number to be seen in the Sajó as produced primarily, and its development 
and decrease were followed by the development of a population maximum originating 
from the affluent. 
In the Winter of 1974, the population maximum passing through the frontier of 
the country was unchanged in a long river stretch, and later on it diminished. 
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Fig. 3. Comparison of the characteristic tychoplanktonical algal associations of the Sajo (A graph). 
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Fig. 4. A few representatives of the Scenedesmus genus. (Original algal drawings of the author of 
the Sajo). 
(1) Scenedesmus acutus MEYEN var. globosus HORTOB. 
( 2 — 7 ) Scenedesmus ecornis (RALFS) CHOD. 
( 8 ) Scenedesmus bicaudatus (HANSG.) CHOD. 
{9-—10) Scenedesmus intermedius CHOD. var. bicaudatus HORTOB. 
( 1 1 — 1 2 ) Scenedesmus bicaudatus (HANSG.) CHOD. 
( 1 3 ) Scenedesmus opoliensis P . RICHT. 
( 1 4 — 1 5 ) Scenedesmus quadricauda (TURP. ) BREB. 
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In the late Summer of 1975, from beyond the frontier, an algal association of 
rich population passed. Its strong decrease was followed in the home river stretch 
by a comparative equalization. The effect of affluents was then hardly to be observed 
but in the stretch section before the mouth in manifested itself more in the impoverish-
ment of, and decrease in, the algal vegetation, owing to their flood-like character. 
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(Some characteristic representatives of the Scenedesmus genus are shown by 
fifteen original drawings in Fig. 4.) 
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Introduction 
The meadow communities of inundation areas, as a result of the flood waves 
in the major rivers, considerably differ from other meadow associations of hygro-
philous type. This concerns both the species-composition and the organic-matter 
production. The meadow associations of inundation areas are poorer in species, the 
participation of the accompanying species in covering is very low. 
Making use of three plant communities in the inundation area of the Tisza at 
Körtvélyes, we have dealt with the problem of connection between stand pattern and 
the organic-matter production in case of these highly homogeneous associations 
(HORVÁTH—BODROGKÖZY 1972). 
The upper zone was formed by a typical flood-plain marsh-meadow, Agrosti-
Alopécuretum Soó (33) 47, resp. its sub-association Agropyron repens (BODROGKÖZY, 
1962). The middle zone is Caricetum gracilis (GRABNER et HUECK 31) Tx 37, about 
15—25 cm lower than the former one and therefore water-covered for a longer time 
after the flood had passed. The lower, third zone had a Baldingeretum arundinaceae 
stand being water-covered for the longest period (BODROGKÖZY 1965, 1967). 
Materials and Methods 
The three plant communities investigated have a zonal arrangement. 
The soil of all the three communities is a young alluvial soil. The low organic-matter content 
and the approximately 10 per cent value of the total salt content of the lower layers approach the 
criterion of faintly saline soils. Most part of the root-mass of glycophilous species takes place in the 
upper 5 cm soil layer under conditions like this. 
The investigation was carried out in 1972. We sampled f rom the unmown zone of all the three 
plant communities on three occasions in the growing season (June 3rd, September 6th, October 13th). 
Sampling took place with "harvest" method, f rom a 16 sq.dm area, in 3 to 5 repetitions. 
The root-mass was determined with wet washout f rom a monolith of 1 sq.dm surface excavated 
till a depth of 20 cm. The root-masses falling into 0 to 5, 5 to 10, and 10 to 20 cm layers were deter-
mined separately. The phytomass over the surface was divided into living and dead matter, and the 
living part into species, and the fresh and dry weighs were recorded (even in case of the roots washed 
out of the three soil layers). Till a depth of 60 cm, we have determined the water-content of soil, as 
well, in every ten cm. 
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As to the climatic factors, they did not deviate considerably f rom the "average". We don ' t go in 
for discussing these, therefore, as the aim of our investigation has been to analyse the connection 
between stand pattern and the organic-matter production. 
In the year 1972, there was no flood wave to be observed. 
The values of the coenological recordings are given in percentage. 
Description and discussion of results 
U p p e r zone 
The community is a double:level forming marshland speargrass (Agrosti-Alope-
curetum Soó (33) 47 agropyretosum. ; 
In the spring aspect, the layer of tall-grasse is predominated by Alopecuriis 
pratensis, Agropyron repens. There occur, by blades, Lythrum salicaria, L. virgatum, 
Chrysanthemum elatum, Symphytum officinale, as well. 
The lower herb layer is rather poor; it is formed by Potentilla reptans, Ranunculus 
repens, Mentha arvensis. It takes, however, part"in the total covering of both layers 
in hardly 15 per cent. 
As a result of the favourable soil-moisture, the water-content was in the upper 
10 cm soil layer 24 ml/cubic decimetre in June, 31 ml/c. dm in September. The 
closed character of the stand was intensifying, the number of species was, however, 
decreasing and in the course of the growing season from among these two predomi-
nating species the Agropyron repens came into prominence. 
Midd lezone 
Following the relief areas of the same altitude, the scabrid-sedgy stand of 
Caricetum gracilis (GRÓBNER et HUECK 31) Tx 37 alopecuretosum manifests itself in 
zigzags or forming some spots. It is formed mainly by hygrophilous species, in spite 
of the fact that in June of the floodless year of investigation the moisture-content of 
the upper 10 cm of the soil was hardly differring from the values measured in the 
Agrosti-Alopecurem. 
The sedge species (Carex gracilis C. melanostachya, C. hirta) represented on 
average 78 per cent of the total covering. After them Glycyrrhisa echinata and Poten-
tilla reptans followed. 
In the spring aspect, the density of the stand in the upper zone is higher: 
50 per cent. At the end of Summer, as a result of the Agrostion species being pressed 
back, the stand-density is somewhat decreásed (45 per cent). The participation of 
Glycyrrhisa echinata increased, however, a little, reaching 35 per cent. 
At the end of the growing season, the Carex-species became nearly predominating. 
The density of the stand has decreased, its total covering is 30 per cent, the total 
participation of the Agrostion species is-hardly 7 per cent. (We notice that the disap-
pearance of Glycyrrhiza echinata from the station may be explained by some samp-
ling blunder.) 
Lower zone 
The deepest areas of the flood-plain are populated partly by Baldingeretum 
arundinaceae Soó 47, partly by Glycerietum maximae HUECK 31 stands. The Baldingera 
stand, selected for being investigated, is, in regard of its stand-composition, poor 
in species. In addition to the name-giving species, there only occur in Carex gra-
cilis, Lythrum salicaria, Eleocharis palustris. The density of the stand is coming close 
to that of the previous two coenoses (40 to 45 per cent). In the spring aspect, the 
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participation of Baldingera and Carex gracilis in covering was 89 per cent, that of 
Lythrum salicaria was 4 per cent. The participation of the other species, appearing 
mainly by blades, was 3 per cent. - 7 
In that season, the soil-moisture was in thé upper 10 cm less than in the drier zones 
(21 ml/cubic decimetre). The explanation of that is the more intensive evaporation, 
as the volume of phytomass is about double the previous ones. 
At the end of Summer, the density of stand decreased here, as well; Baldingera, 
with its green mass, oppressed the species of the lower layer. 
The organic-matter production of stands > 
The dry weight above soil surface was the highest in case of the Baldingeretum 
arundinaceae association at all the three samplings and the least organic matter was 
produced by Caricetum gracilis-nutantis alopecuretosum. In case of the Baldingera 
stand, the amount of organic matter increased from June to October, achieving its 
maximum at the October investigation. In case of Agrosti-Alopecuretum agropyreto-
sum, the maximum was measured in September, and for October the quantity of dry 
matter diminished to a lesser extent. The production of the Carev-association did 
not change between samplings in September and October (Tables 1, 2, 3). 
Table 1. Agrosti-Alopecuretum agropyretosum 
June September October 
Species dry 
weight 
dry cover • V cover weight 
dry 
• u. cover weight 
(g/sq-m) p ' c (g/sq-m) p ' c (g/sq-m) p 
a b o v e g r o u n d l e v e l 
Alopecurus + 
Agropyron 279,6 33 112,7 35 97,0 35 
Lythrum species 6,6 35,7 4 — — 
Other species 37,0 6 54,6 6 12,8 5 
Total living 323,2 40 203,0 45 109,8 40 
Dead 55,2 — • 358,2 — 404,4 — 
Total 378,4 40. 561,2 45 514,2 40 
b e l o w g r o u n d l e v e l 
0—5 cm . 1705 1550 — — _ 
5—10 cm 220 — 1280 — — — 
10—20 cm '285 • — 885 — — — 
Total 2210 • — 3715 — — • — 
Altogether 2588,4 40 4276,2 45 — 40 
The rate of participation of the living parts in the phytomass above the surface 
— in case of all the three plant-stands — changed in a similar way during the growing 
season. It considerably decreased, therefore, from the 85—95 per cent in June to 
14—21 per cent in October. (Fig. 1) 
The phytomass below the ground-level is very high at both associations (Tables 
1, 2, and 3). It is to be established, moreover, that the proportion of the dry matter, 
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above and below the ground-level, shifts, in case of the Carietum and Baldingere 
stands, towards the parts lying above the ground-level till the end of Summer, while 
in case of the third association, in a small degree, a change in opposite direction may 
be observed. 
Table 2. Caricetum gracilis-nutanlis alopecuretosum 
June September October 






(g/sq-m) P -c (g/sq -m) p -c (g/sq-m) p -c 
a b o v e g i • o u n d l e v e 1 
Carex species 263,8 38 103,1 30 65,5 28 
Glycirrhisa 11,1 5 80,2 14 — — 
Other species 45,8 7 37,2 1 0,8 2 
Total living 320,7- 50 220,5 45 66,3 30 
Dead 14,9 — 189,5 — 350,4 — 
Total 335,6 50 410,0 45 416,7 30 
b e ¡ o w g r o u n d l e v e 1 • 
0—5 cm 2400 — 1555 — — — 
5—10 cjn 555 — 735 — — — 
10—20 cm 230 — 395 — — — 
Total 3185 — 2685 — — — 
Altogether 3520,6 50 3095,0 45 30 
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Fig. 1. Participation of living parts in the dry-matter production. 
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Most part (in June 76—83 per cent, in September 66—73 per cent) of the phyto-
mass was contained in the upper 10 cm soil layer. In case of the stand of Agrosti-
Alopecuretum agropyretosum and Caricetum gracilis-nutantis alopecuretosum, the 
phytomass content of the uppermost 5 cm soil layer is particularly high (65—68 per 
Table 3. Baldingeretum arundinaceae 
June September October 
Combination . cover weight 
c'.ryu. cover weight 
c'.ry1. . cover weight 
! 
(g/sq-m) p (g/sq-m) (g/sq-m) p 
a b o v e g r o u n d l e v e l 
Baldingera and Carex ' 508,4 40 564,9 38 130,7 35 
Lythrum 26,0 4 17,2 1 :— — 
Other species 10,6 1 21,7 1 — — 
Total living 545,0 45 603,8 40 130,7 35 
Dead 22,20 — 105,5 — 794,1 — 
Total 567,20 45 754,3 40 924,8 35 
b e l o w g r o u n d l e v e l 
0—5 cm 1345 — 1330,0 - — — — 
5—10 cm 1245 — 1255 — — — 
10—20 cm 230 — 425 — — ' — 
Total 2820 — 3010 — — — 
Altogether 3387,2 45 3764,3 40 — 35 
cent) in June. Till Sptember — at the expense of the upper layers — at the 10—20 cm 
ground-level the proportion of dry matter increased. The participation of the domi-
nant species in the cover is summarized in Table 7, and their connection with the 
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Fig. 2. Participation of dominant species in the cover. 
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The close linear connection between the phytomass above the soil and the "stand 
pattern" is proved by that the participation pro rata of the dominant species, that is 
to say, a more homogeneous vegetable stand, — in case of an approximately identical 
close state and height — coincides with a larger dry-matter quantity. It seems to be 
connected with allelopathic effects, as well (antagonistic effects between the species). 
Table 4. Participation of the dominant species in cover 
per cent 
Species June September October Mean 
Alopecurus and 
Agropyron 83 78 86 82 
Carex species • 76 67 93 78 
Baldingera 89 95 100 95 
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' Abstract 
Water-plants are capable of accumulating the residues of weedicides in direct ratio to 2,4-D 
concentration. By this herbicide accumulation in the in vitro systems, however, there is always drawn 
away considerably less herbicide f rom the solution used as an experimental medium than it happens 
in the natural ecosystem. A decrease in the pesticide pollution can therefore only be expected in 
living systems as a result of the water-vegetation. At the chemical weed control of the water-plants 
considered to be harmful — what is today a mostly unsolved problem, as yet — the application of 
2,4-D is to be determined with due regard for species. In case of the Elodea canadensis investigated 
by us, the efficient dose is so high from the point of view of protecting water quality that, due to the 
acute danger, it is not allowed to be used even if in living waters the water-vegetation is able to 
achieve comparatively rapidly a high degree of accumulation. 
; Introduction 
Among the anthropogenic effects befalling the living waters, the industrial pol-
lutions are still outstanding quantitatively in our days, but the agricultural pollutions, 
and among them primarily those induced by plant-protecting insecticides, are quite 
as much exposed, owing to their hidden dangerousness. Every link of the aquatic 
ecosystem is touched by the pesticide pollution of the surface waters and even the 
residues of the protective agents got into are exposed to several biological effects. 
The different algal species respond differently to the effect of 2,4—D. The 2,4—D 
concentration is, for instance, of toxic effect on Cylindrospermum above 0,8 ppm 
(SINGH 1974), on Chlorella pyrenoidosa, Chlamydomonas eugametos, and Scene-
desmus quadricauda already above 0 ,2 ppm (VANCE & SMITH 1969). On the other 
hand, it is true that in case of a smaller residue of herbicides, in a synchronous culture ' 
of due cell density, the herbicide put in the water is decomposed by the latter species 
(VALENTINE & BINGHAM 1974). 
The most characteristic biological indicators of the pollution of living waters 
by herbicides are the water-plants because these species are able to accumulate a very 
large amount of the residues of herbicides (FUNDERBURK & LAWRENCE 1963), and 
in this way they can diminish in certain cases the pesticide level of waters. 
The decomposition of 2,4—D in water takes practically place in the same way 
as in the soil (HURLE & RADEMACHER 1970). There is an adaptation of bacterial flora, 
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here too, but similarly under aerobian conditions alone. And this is important in 
this medium because the molecules of the agents present in the water can settle down 
in the mud, as well. Under normal conditions there are aerobian relations here and 
2 , 4 — D is breaking down well (ALY & FAUST 1964). But the anaerobity of mud or 
of a layer of mud may ensure the herbicidal pollution of water because under anaero-
bic conditions there is no decomposition possible. In a polluted water, the herbicidal 
accumulation in fish is also very considerable. From the different tissues, the least 
undecomposed 2 , 4 — D was found in the muscle, on the other hand, there was very 
much 2 , 4 — D metabolite there (SCHULTZ 1973) . 
Materials and Methods 
Elodea canadensis, grown under artificial conditions, was applied as an experimental plant. It 
was desirable that, before the treatment carried out under laboratory conditions, the experimental 
object should be influenced by no herbicidal effect because the determination needing a high analytical 
precision could be considerably disturbed by the possible presence of chemical agents or other extra-
neous substances. The time of treatment was determined in eight and fifteen days. At the doses, a 
2,4-D concentration of 0,6 3,0 6,0 166,0 333,0 ppm was applied. 
The 2,4-D content of the vegetable dry-matter samples was determined by a gas-chromato-
graphic methodics. Extraction was performed with the procedure of Faust & Suffet ( 1 9 7 2 ) , the 
qualitative demonstration and quantitative measuring were carried out on the basis of the experi-
mental method of Z W E I G & SHERMA ( 1 9 7 2 ) . 
Results and evaluation 
The results, the majority of which were achieved in a direct way from a gas-
chromatographic analysis, were given indirectly by our earlier peroxidase-activity 
and indole-hydroxylation investigations concerning the action-mechanism of 2,4—D 
(KERESZTES 1976). While namely the effect of treatment on the amount of herbicides, 
getting into the water-plant and accumulating there, could only be concluded — by 
reason of the biochemical indicators — from the results of the two former methods, 
by the gas-chromatographic procedure it was possible to evaluate this phenomenon 
immediately. The formation of the quantities of herbicide-residues was measured at 
the date of the treatment and the result is shown in Table 1. 
It is apparent that the accumulated 2,4—D values are growing directly propor-
tional to the increase in concentrations, what does correspond to the facts established 
so far. (We have used different quantitites of the vegetable matter prepared for being 
analysed because it was advisable owing to the peculiarities of the method, the pos-
sible limits of traceability, etc.) A much more interesting picture was, however, 
obtained after studying the changes in the accumulation of herbicide-residues be-
tween 8 and 15 days, as depended on the treatment periods. The results achieved are 
shown in Tables 2 and 3. 
We could establish from Table 2 that" during the 15-day treatment time the 
largest increase in concentration, as compared to the 8-day treatment, was induced 
by the 6 ppm herbicide treatment. The extent of the increase, taken as a function of 
concentration, is sine-curve-like. That — together with some other physiological 
indices — leads us to conclude the optimum of the 6 ppm concentration. 
This supposition was strongly confirmed by the results of Table 3 in which we 
had expressly investigated into the efficiency factors of the accumulation of herbicide-
residues. On this occasion, however, we were only taking into consideration the 
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Table 1. Development of the quantities of herbicide-residues in Elodea 
canadensis as a result of the herbicide-treatment 
Treatment 2 , 4 - D W e t D r y W e t n e s s 2 , 4 - D content 
period cc. m a u e r m a u e r p e f c e n t m g /kg wet mg/kg dry 
(days) (ppm) _ matter matter 
0,6 17,88 1,10 94,2 0,011 • 0,18 
3 15,95 0,94 94,4 0,028 0,48 
6 13,93 0,80 94,6 0,039 0,68 
166 10,79 0,65 94,3 0,920 15,30 
333 10,38 0,56 94,9 2,080 38,50 
0,6 24,55 1,24 04,9 0,025 0,49 
3 22,51 0,91 95,0 0,082 1,63 
6 16,58 0,83 96,0 0,143 3,54 
166 12,59 0,70 94,4 2,060 37,20 
333 7,19 0,35 95,1 2,170 44,70 
15 
Table 2. Change in the extent of the accumulation of herbicide-residues in Elodea 
canadensis as a result of the 8- and 15-day herbicide treatment 
2,4—D content mg/kg 2,4—D content mg/kg 
Treatment w e t matter Extent of w e t matter Extent of 
cc. (ppm) o , _ , growth growth 
8 15 days 8 15 days 
0,6 0,011 0,025 2,27 0,18 0,49 2,72 
3 0,028 0,082 2,92 0,48 1,63 3,39 
6 0,039 0,143 3,66 0,68 3,54 5,20 
166 0,920 2,060 2,23 15,30 37,20 2,43 
333 2,080 2,170 1,04 38,50 44,70 1,16 
Table 3. Change in the efficiency of the accumulation of herbicide-residues in Elodea 
canadensis as a result of the 8- and 15-day herbicide treatment 
Differential quotient of the 
Treat- Effective Value percentage changes in cc. f ^ l 
ment increase of the measured change in cc. \ d x ) 
cc. (ppm) incc . 8 15 8 ¡5 8 15 days 
0,6 0 0 0 0 0 0 0 
3 5 2,54 3,28 50,8 65,6 0,0007 0,0023 
6 2 1,39 1.74 69,5 87,0 0,0036 0,0203 
166 27,7 23,58 14,40 85,12 52,5 0,0055 0,0119 
333 2 2,26 1,05 113,0 52,17 0,0069 0,0006 
results achieved from the vegetable wet matter because here were only decisive the 
processes taking place in the solution — and not those already developed and fixed. 
At this evaluation, a great emphasis was laid on the fact that the effective increase 
in the concentration of treatments, as compared with one another, did not agree, 
even in a single case, with the relative value of the concentrations observed in the wat-
er-plants. The latter value was mostly considerably lower. 
The deviation of the two values, expressed in percentage, between the single 
concentrations on the eighth day was uniformly rising — between the concentrations 
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of 166 and 333 ppm there was only found a single positive deviation, higher than 
100 per cent — on the fifteenth day, however, the maximum was represented by the 
value between the concentrations of 3 and 6 ppm, followed later by a gradual decrease. 
It is to be noticed that, in the relation of both treatment dates, as well — taking into 
— consideration the similar factors — the largest percentile increase was observed here. 
The same results were practically achieved, by calculating the differential 
quotients of the changes in concentration. The results obtained are represented in 
Figs. 1 and 2. 
mg/kg 2 . 4 - D mg/kg 2 .4-0 
Fig. 1. Accumulation of the agent 2,4-D of different concentration in Elodea canadensis. 
It is visible that the values of the herbicide-residue are showing a tendency of 
uniform upsweep on the eighth day — in close connection with the above percentile 
values — and on the fifteenth day they have already the character of a saturation 
curve. The same is shown by the graph of the differential quotients and it is very 
expressive that the most efficient change in concentration is indicated by a salient 
vertex. 
Ay/Ax 
Fig. 2. Efficiency plotting of a treatment with 2,4-D of different concentrations, by means of differen-
tial quotients, in Elodea canadensis. 
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But the investigation of the 2,4—D solution itself, containing different concentra-
tions, parallel to examining the water-plant, would have been enabled by the gas-
chromatographic methodics applied only with a large material input. We have 
therefore applied theoretical calculations for establishing the decrease in the 2,4—D 
concentration of the solution that developed in Elodea canadensis as a result of the 
accumulation of the herbicide-residue. The results achieved in this way have been 
elaborated in Table 4. 
Table 4. The calculated values of the decrease in concentration of a solution 
containing 2,4—D in different concentrations, in the course of 8 and 15 days. 
( The concentration has developed in Elodea canadensis as a result of the accumulation 
of some herbicide-residues 
Solu- Vegetable Vegetable 
t i o n Vo- w e t matter 2,4—D con-
cc. l u ™ e (8) tent (mg/kg) 
( P P M ) 8 15 8 15 
0 , 6 1 , 0 0 1 1 7 , 8 8 2 4 , 5 5 0 , 0 1 1 0 , 0 2 5 0 , 0 0 0 1 9 7 0 , 0 0 0 6 1 4 0 , 0 3 3 0 , 1 0 2 3 , 1 1 
3 1 , 0 0 4 1 5 , 9 5 2 2 , 5 1 0 , 0 2 8 0 , 0 8 2 0 , 0 0 0 4 4 7 0 , 0 0 1 8 4 6 0 , 0 1 5 0 , 0 6 1 4 , 1 2 
6 1 , 0 0 7 1 3 , 9 3 1 6 , 5 8 0 , 0 3 9 0 , 1 4 3 0 , 0 0 0 5 4 0 0 , 0 0 2 3 7 1 0 , 0 0 9 0 , 0 3 9 4 , 3 9 
1 6 6 0 , 5 9 7 1 0 , 7 9 1 2 , 5 9 0 , 9 2 0 2 , 0 6 0 0 , 0 1 6 6 0 0 0 , 0 2 5 9 0 0 0 , 0 1 0 0 , 0 1 5 1 , 5 6 
3 3 3 0 , 6 9 4 1 0 , 3 8 7 , 1 9 2 , 0 8 0 2 , 1 7 0 0 , 0 3 1 1 0 0 0 , 0 1 5 6 0 0 0 , 0 1 1 0 , 0 0 6 0 , 5 0 
From the values calculated the surprising conclusions could be drawn hat in 
vitro, in a quite "sterile" milieu, only a minimum change in concentration was induced 
by the accumulation of herbicides in the water-plant. It is to be supposed, that a con-. 
siderable decrease in the pesticide content of water — owing to the large accumulation 
of the herbicide-residue — is to be expected only in living systems. In case of the 
Elodea canadensis, however, the efficiency of the 6 ppm concentration can be measured 
even here. 
The gas-chromatographic investigation has also thrown light upon why the 
possibility of the inversed sikimi acid — IAA reaction way, brought up by us already 
earlier (KERESZTES 1976), is only holding good till the eighth day. It is obvious from 
Fig. 1 that the accumulation curve of the herbicide residue recorded on the eighth 
day is still of quite open character, as opposed to the saturation curve of the 15th 
day. It is explained by the picture obtained that the 2,4—D treatment — and, parallel 
to it, the accumulated 2,4—D concentration — are only effective in physical but 
mainly in biochemical sense as long as they have not reached the saturation limit. 
The optimum efficiency of 2,4—D on water-plants depends, therefore, upon three 
factors: the dose applied, the time of treatment, and the species investigated. According 
to the statement of our experimental series, the most efficient concentration used by 
us proved to be 6 ppm, the optimum time of action was found being eight days. By 
the biochemical changes,-developing as a result of the concentrations applied in a 
' wide intervall, even the species particularity was displayed well. 
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Abstract 
After the regulation of rivers, there developed a characteristic riverside region, vegetation 
cover. As a result of human activity, in Western and Central Europe, these riverside regions of the 
Great Plain, the biocoenoses characteristic of the area, were partly or fully destroyed. 
Along the river Tisza, in the district of Mártély, the natural landscape developed by the river 
control, even if in damaged condition, but in an area of more than 2000 hectares has survived. In 
consequence of the human intervention, also this area suffered a considerable impairment, as well. 
The still existing natural values are to be protected against further damages. The district, as a living 
museum, is to be put into service of science and education, taking into consideration the economic 
interests, as well. The autochtonous forest associations are to be restored. The species not indigenous 
on the region should be removed and only autochtonous ones may be planted. 
On the basis of an adequate, unitary plan, extending to every factor, during several decades 
the region can be reconstructed. 
* 
By the regulation of riverways, the ancient natural floodplains along the rivers 
were transformed in accordance with the new conditions of waterways. Man contin-
ued forming the region and its biocoenosis with his management. The effort, irre-
sistibly appearing in the given time, to achieve larger and larger crop results, pushed 
into the background to realize the consequences of these in the long run. Thus the 
natural regions along the rivers and their biocoenoses were transformed. In Western 
and CentrarEurope, the considerable natural riverside region and biocoenosis that 
developed by the river regulations, have been survived with comparatively minor 
damages alone in the flood-plain of the Tisza, in the area of Mártély, at a contiguous 
surface of more than two thousand hectars. A possibility of observing, investigating 
these biocoenoses is an irreplaceable treasury for instruction and science. The natural 
beauty of the landscape affords an inexhaustible source of inspiration for fine arts. 
The experts have recognized these values and decided to preserve this region. 
The area under protection amounts to 2,252 hectars according to the registers of the 
Szeged State Board for Forest Surveying out of which the forested land is 1,298 ha, 
plough-land 308 ha, meadow 368 ha, pasture 76 ha, orchard 16 ha, and the land 
taken out of any cultivation is 166 ha. The orchard was destroyed owing to the inun-
dation of 1970. Our task is tb save and preserve the natural biocoenoses here, and to 
retain or restore the natural beauty of the landscape. Where some change took place 
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as a result of a former economic activity, there we should re-establish the natural 
condition prevailing in the time of Tisza regulation. The autochtonous trees, forest 
associations which had developed there and went through the difficulties of the large 
inundations without being damaged, are to be preserved as "gene-pools", reservations. 
The tree species and individuals which accomodated to the eventful local conditions, 
will and do have a very considerable part in producing propagating material. 
The process of re-establishment is expected to last for many years or even for 
decades. Committing a fault in the course of the re-establishment, the period of 
reconstruction may extend by decades, and casually by a full rotation age. The 
work demands keen attention, the love of profession, and qualified experts. The 
financial means for reconstructing the forests are already provided for by means 
of the joint efforts of the Szeged State-Board for Forest Surveying, and of the Szeged 
State Forest- and Wood-Processing Enterprise. 
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In the nature conservation district, sylviculture takes place according to the plan 
regulations of the valid mánagement (HALÁSZ et al. 1971). The prescriptions of the 
management plan demand casually some refinements-but the effectuation of these 
is impeded by the management plan. If necessary, a modification of the management 
plan may also be possible. ' 
Final cutting 
The age of the final cutting of is to be raised to the maximum, taking anyway 
into consideration that the timber should not suffer qualitative damage because of 
the high age. In the course of the final cutting we have to endeavour that felling 
works should not take place simultaneously in a contiguous area larger than about 
10 ha . An extensive cut area disorganizes harmfully the aesthetics of the landscape, 
disturbs its biocoenosis. It is practical to carry out cuttings in a forest department 
in a short time—not longer than three months. The felled timber is to be transported 
from the fioodplain simultaneously with cutting works. In a dry weather, resp. in a -
tine free of the danger of inundation the out material may as much as possible pro-
visionally be piled at the edge of the cutting area, but it can be stored even in the 
cutting area, as well. In the cutting area the material is to be piled that it should not 
impede transport of the material cut and the soil preparation. 
• The euamerican poplars, is strange in the region, like: Populus x euamericana 
cv. robusta, P. x euamericana marylandica, P. x 1-214 must be planned first to cut 
(MAJER 1968). : ' 
Waste removal from the cutting area 
Simultaneously with the final use, resp. after tree-felling, the cutting area is to 
be cleared away as soon as possible. Clearing is to be carried out in a way that it 
should not disturb the operations following later. If the waste will be piled on the 
spot and not cleared away from the area, the place of piles is to be formed out that 
it should not impede the soil preparation. The place omitted, because of a row of 
pile each, should not be broader than 4 m. These places left out from the soil culti-
vation may be used later on as transport ways. 
Soil preparation 
In the nature conservation district no total soil preparation work can be carried 
out. In case of ploughing, or of another soil operation similar to that, the herb and 
grass associations present there and the natural regrowth of trees would be fully 
destroyed. Therefore, there may only be performed a partial soil preparation — avoid-
ing the total one. 
The partial soil preparation may be performed, when required, with a-pit-borer. 
The basic machine for soil preparation is the "E—TM—2 ERTI deep-loosener 
with double-shovel" (SCHMAL 1976). The surface of soil is not loosened by this 
machine, even if the ground is full of stumps, but in a breadth of 60 to 70 cm. The 
soil-loosening is 60 to 70 cm in depth, as well. 
It is practical to form the rows that their axial distance should be 250 to 280 cm 
from each other. Then the middle-sized power-machines —1 of about 50 HP — and 
working tools connected to them find room in the space between two rows. In order " 
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to crease natural impressions, the rows are to be formed, that they should have at 
least one wave in the row in every 50 to 100 m, which is at least as much as the dis-
tance between rows. In case of partial soil operation, the row-spaces preserve the 
elements of the natural plant association — apart from some minor damages. Later 
on, plants of the forner vegetation may return to the stripes cultivated too. 
By means of the machine mentioned above ("E—TM—2 ERTI deep-cultivator 
with double-shovel", SCHMAL 1976), the loosening of the soil is to be performed 
generally in Summer, resp. in a season when the moisture-content of the soil is 
optimum for soil cultivation. The soil loosened is to be left mouldering at least for 
three months. We should begin planting only after that time. With the deep cultiva-
tor, the loosening is to be carried out in two rows. On the occasion of the second 
loosening, the machine should proceed in contrary direction to that in the first case. 
In this way we achieve a soil preparation of better quality. The stripes loosened are 
to be finished with a disk or a gyrotiller (hoe), at least in two rows. Immediately 
before planting for the sake of better weeding, it is purposive to perform harrowing 
with a disk-harrow. For harrowing, the "E—PST— 1 suspended disk" is suitable 
(SCHMAL 1976). The tree sprouts, harbs and grosses growing in the row-spaces are 
to be removed with a stalk-crusher. Then the soil surface will not be broken. 
Afforestation 
In the nature conservation district only autochtonous tree species may be planted. 
We ought to endeavour to form autochtonous forest associations. These are: Sali-
cetum triandrae MALCUIT 1929, Syn.: Salicetum albae-triandrae TÓTH 1958 , Salicetum 
albae-frangilis ISSLER 1926, Doo 1958, 1960, 1961, 1962, Syn.: Populeto-Salicetum 
ZOLYOMI 1955, TÓTH 1958, Fraxinopannonicae-ulmonetum Soó 1958, Syn.: Querceto-
Fraxinoto-ulmonetum Soó 1936. The species that are strange in the region must be 
ousted-from the area. The multiplication in large numbers of Fraxinus pensilvanica 
and Amorpha fruticosa as species strange in the region means a great problem. Both 
tree species are renewed easily in natural way. The areas where more 100 pieces of 
seedlings/m2 occur in form of natural regrowth are not rare. Fraxinus pensilvanica 
and Amorpha fruticosa as species strange in the region can, unfortunately, not- be 
driven back from the nature conservation area in the foreseeable future. Even if we 
were successful to remove them, by a miracle, it would mean a temporary solution 
because the area would again be sown at the next inundation. Fraxinus pensilvanica 
and Amorpha fruticosa can everywhere be found in the Hungarian stretch of the 
Tisza flood-plain. For the time being we have to strive that none of those two species 
mentioned above should be used in the reforestation works, not even in a form of a 
mixture. In forest subcompartments where Fraxinus pensilvanica occurs in mixture 
on course of the tending operations her individuals should be removed as quickly 
as possible, of course without damaging the stock left behind. The final harvest age 
of the unmixed stands of Fraxinus pensilvanica should be shortened but this should 
not happen at the expense of the economic forest management at the site given. As 
Amorpha frucitosa is very photophytic, it may be ousted by withholding light from 
the interior of stocks. For doing this, the stocks are to be kept in a due closed stand. 
The Amorpha must be removed from the stock fringes in the course of thinnings. 
With the activity mentioned here, the expansion of Amorpha fruticosa and Fraxinus 
pensilvanica can only be restrained but they cannot be fully ousted from the area. 
We must accept them as intruded species. 
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At planting, the 250—280 cm row distance, formed by the deep loosener machine, 
is to be applied. The quantity of seedlings to be planted in each hectar is prescribed 
by the publication bearing the title "The afforestation opacirigs and tending models 
of the more important stand forming tree species", issued by the "Department of 
Forestry and Woodprocessing-Industry of the Ministry of Agriculture and Food". 
For Populus alba, P. nigra. P. canescens planting application of 5,000 seedlings 
per ha is prescribed by the above-mentioned publication. In case of applying the 
250 cm row distance, with the above quantity/ha a stock distance of 80 cm is given. 
I consider this quantity too much if 1 to 2 years old seedlings of standard quality 
are planted. The afforestation spacing of 250cmXl00cm is satisfactory. In this 
way, 4,000 seedlings/ha is satisfying for afforestation. I regard the 250X100 cm 
planting spacing as satisfactory for willow stocks, as well. 
' In the above publication, a quantity of 6,000 seedlings/ha is prescribed for oak 
stands. In my opinion, this quantity is also too high on flooded lands. 
5,000 seedlings/ha is satisfactory. In this way, a 250X80 cm planting spacing is 
given. 
For planting, one or two years old seed-bed or transplant seedlings of good 
quality may be used. In case of willow stocks, afforestation with cuttings is satis-
factory, too. In spots of deep laying land wet situation long cuttings may be used, 
mainly if the moisture condition of the soil does not make any soil work possible. 
In the loosened stripes the planting can be performed by planting-machine of 
type "F-U-l" (SCHMALL 1976). If this is not possible because of the conditions, 
a pit-boring machine is to be applied. In case of emergency, we may perform pit 
planting by hand, as well. 
For mixing the tree species it is always the indigenous ones, that should be used. 
We have to strive to mix primarily stocks of oak type. In the forest associations 
Fraxino pannonicae-ulmonetum, apart from the dominant tree species in the associa-
tion, Acer campestris and Pirus pyraster may be mixed. From the shrubs, as autoch-
tonous tree species, Viburnum opulus, Cornus sanguines, Ligustrum vulgare may be 
mixed. Rubus caesius plants itself here in natural way. 
We have to provide, under any circumstances, for developing an adequate, 
shrub storey. Creating on this way favourable conditions for the avifauna, the 
presence of which is an important indicator of the equilibrium of nature. 
The indigenous poplar and willow stands, after final use, should be renewed by 
sprouting. The stump coppices are to be restrained, besides procuring for the living-
space of root sprouts. 
When the seeds of the white willow and of the indigenous poplars are ripe, as 
far as the hydrologic conditions and the weather are favourable, in the stripes culti-' 
vated, a considerable number of new plants are to be expected, originating from 
willow and poplar seeds. These new plants may have an important part in forming 
mixed stands. 
Cultivation of afforestations 
It is the most practical, to cultivate the row-spaces by means of a stalk crusher. 
The rows are to be hoed and plated. At cultivating we must be careful that the reg-
rowth of seed origin and useful sprouts should remain in order to mix and complete 
the stand. At oak afforestations care must be taken of the natural regrowth of the 
poplars and willows that they should not be oppers, the young stock by their inten-
sive growth. 
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Nursings are to be directed in the way, that they should finish in July. Thus the 
vegetation growing up in the second half of summer and in the course of autumn 
provides safe protection against the damage done by game. The cultivation of rows 
is only to be procured for in the year of afforestation. If some completions took place, 
the rows are to be nursed till finishing these. The nursing of row-spaces may become 
necessary till the technical accomplishment of afforestation. 
In the nature conservation district the use of chemicals for soil preparation and 
weeding is not permitted in order to avoid water pollution and protect the existing 
plant associations. 
Tending cuttings 
These cuttings are to be carried out in a way that the aesthetic value of the area 
should increase. It is not necessary, to remove the individuals of dishevelled, rough, 
curved branchpattern which are present in the fringes of the stand. These individuals 
are worthless from point of view of woodprocessing but with their decorativity they 
give a favourable landscape. A tempest-tossed, blasted old tree, struck by lightning 
is also a peculiar spectacle. We should therefore maintain then even if tree is already 
partly withered. 
In order to breed the hole-dwelling birds, we have to spare the hollow trees, 
as well, mainly if they are dweelt. In the vicinity of nest-settlings, existing or beginning 
to take shape, the operations must be suspended as long as these would disturb 
nesting and rearing the young birds. If in the area a carefully protected predatory 
bird had settled down, it should be similarly protected with its unique nest, as well. 
In the course of the tending, we should form small clearing of 0,1—0,2 ha size 
in the interior of stands. These small clearings solve the monotony of the large, 
contiguous forest areas. The forming of clearings is to be taken into consideration 
when carrying out the afforestations. 
In the area of the nature conservation district, the most protected and defensible 
part is Kortvelyes. In the longest run, this area will supposedly provide for serving 
instruction, science, and fine aft aims. We should therefore avoid any use that differs 
from the management plan, thus any cutting of trees in order to collect seeds. 
In the area of the nature conservation district at Martely, a considerable quantity 
of plough-lands or fallow lands in private property can be found. Owing to the 
unsettled flood conditions of the latest years, these areas — with a few exceptions — 
are not cultivated. It would be advisable to indemnify the owners by offering exchange 
lands for them. After the ownership regulation, the area should be afferested. The 
area mentioned here lies mostly at the higher situated riverside of the Tisza dead-arm. 
Therefore, this area would be suitable to form a forest association of Fraxino panno-
nicae-Ulmetum So6 1958, Syn.: Querceto-Fraxineto-Ulmetum So6 1936 (So6 1964). 
Owing to the hydrological conditions, the habitat in the nature conservation district 
is, unfortunately, suited only in limited degree to develop an oak-stand considered 
as an aim. 
Agricultural use of the area owned by a farming co-operative, has been — for 
long years — no more economical. Due to the unsettled water-fluctuations, in the 
area there can only be planted plough-land plant cultures of spring sowing, and 
these, too, rather late. A result of this is, that nursings are generally ho more performed 
because they do not want to increase the amount of deficit. Thus the areas are neglect-
ed, running to weeds. It is not allowed by the rules of la:w to leave the area-fallow 
in the long run. This excludes the possible nature regeneration of the forest. As a 
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result of the favourable weather and hydrological conditions in the year 1975, a very 
nice natural regrowth of indigenous poplars and willows have appeared in this area. 
These regrowth had unfortunately perished by ploughing. On the area felt one form 
ploughing for various reasons, a nice regrowth has appeared covering the soil in a 
quantity for enough to form the new stand. There is not, unfortunately, but rarely 
a year like this, when in the time of ripening of the seeds of home poplars the weather 
is favourable for the natural regeneration. In a weed-covered area, the competition 
of the weed roots excludes the possibility of the successful regeneration of indigenous 
poplars. We should urgently afforest the area mentioned here, as well, which is 
registered as a plough-land but practically is an area lying fallow. It is to be mentioned, 
too, that in the present-day form, the area mentioned above deteriorates and damages 
the aesthetical value of the nature conservation district. This area resp. a part of it 
— lying also at a higher level, is suitable for the formation of the forest association 
Fraxino pannonicae-Ulmetum So6 1958, Syn.: Querceto-Fraxineto-Ulmetum So6 
1936 (So6 1964). 
The pasture-farming should generally be expanded over the meadow and grass-
land areas in the nature conservation district. If this does not happen urgently, we 
have to reckon with the impoverishment of the plant association of the pastures. The 
light is closed by strong-stalked, high-growing individuals, resp. species, from short-
stalked plants, thus these perish owing to the lack in light. It would be good to ponder 
over if the pastures could be utilized by keeping there the ancient Hungarian cattle 
species reared in the open-air, all the year round. In this case, it would be purposive 
to develop a herd of Hungarian grey-cattle and a flock of "racka" (a Hungarian 
variety of) sheep. For watching the animals, we had to procure for Hungarian sheep 
dogs (Canis familiaris domesticus pecuarius). Together with the establishments be-
longing to the pastoral life, as living museums, gene-reservations, apart from serving 
science, they would exercise some attraction in the field of tourism, as well. The above 
mentioned animal. species may have in the course of-their improvement a very 
important role. 
In the area of the nature conservation district, as well as in the adjacent areas 
leased by the association of huntsmen, the reduction of the number of the beast of 
prey by poisoning must urgently be ceased. This suggestion of mice may be valid for 
the whole territory of Hungary, as well. Every year, we found unfortunately some 
carefully protected bird predators that perished owing to poisoning. These are threat-. 
ened by the danger of extinction. In my opinion, the reduction of the number of 
the beastof prey could be successfully solved if the manifold sum of the present fee were 
paid by the association of huntsmen for shooting any beast of prey. A regulation like 
this would perhaps put a large material load on the association of huntsmen in the 
first year, later however no more, because the basic condition of the multiplication 
would narrow down. I am convinced that a regulation like this would be more 
practical and harmless than poisoning. 
Some activities of goodwill but not deliberate enough can draw after themselves 
incalculable harmful consequances. 
In earlier-years, herbivorous fish were introduced, without due reflection, into 
the Tisza dead-arm at Kortvelyes. The result of the want of due foresight became 
that the rich vegetation of the Tisza dead-arm completely perished. Thus the possi-
bilities of the scientific research suffered a great loss. For the replacement of the 
vegetable kingdom of the Tisza dead-arm at Kortvelyes there is, unfortunately, no 
hope at all. 
These descriptions only refer to the single emphasised or partial problems. It was 
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Introduction 
The Tisza research has recently got a strong stimulus because there are raised 
several problems by the manifold utilization, pollution, and damming up of its water. 
The zoobenthos of water responds sensitively to any change in the ecological factors. 
The exploration, recognition of its.regularities is therefore very important for the man. 
On the Rotatoria and Cladocera faunae of the Tisza stretches in Hungary some 
informations were given by the publications of ÉBER (1955) , GÁL (1963) , MEGYERI 
(1955, 1957, 1970). The tributaries flowing into the Tisza were investigated by ME-
GYERI (1972) , the dead-arms of the Tisza also by MEGYERI (1961) , and its borrowing 
pits by VARGA (1928—1930) . On the basis of their results, the Tisza seems to have 
autochthonous planktons, and the tributaries seem to have but a little influence on 
the water quality of the Tisza, resp. on the species communities developed. The Tisza 
water became lakelike in the reaches before the barrages. As a result of this, we are 
meeting a mass production of the planktonic living beings in this place (FELFÖLDY 
1969, MEGYERI 1970, 1971, ÁDÁMOSI et al. 1974). 
On the species communities developed in the Eastern Main Channel a publica-
tion was written by GÁL (1964). In his opinion, in the stretch of the Main Channel at 
Tiszalök the effect of the Tisza can be felt, as yet. Farther from the Tisza, the zooplank-
ton communities become poorer both in species- and individual numbers. An in-
crease in the individual number was only induced by the impoundment at Balmaz-
újváros. The investigations of the authors mentioned were mostly carried out in the 
summer season. 
The aim of our investigations has been to observe in the Tisza and the Eastern 
Main Channel the quantitative and qualitative changes of the phyto- and zoo-
plankton in the time of low water in the late Autumn. 
Apart from the algological investigations (Kiss KEVE—SZABÓ 1975), we have 
performed zooplankton assessment, as well. In this paper, we want to give a brief 
account of the results of these investigations. 
85-
Sampling, method of investigation 
Our investigations were carried out in the period August 24 to 29, 1973. The Tisza was arrived 
at Tiszacsécse. In the course of our investigations we strove to move with the same water mass from 
which we had taken the sample first (UHERKOVICH 1 9 6 8 , Kiss KEVE—SZABÓ 1 9 7 5 ) . 
The zooplankton samples were taken in every case from the surface, dipped out from the line 
of current, possibly in every 10 river-km. On each occasion, 50 to 100 1 water was filtered through 
a plankton-net of 25 I/a quality. The samples were fixe'd then and there in formalin. Samples were 
taken from the major tributaries discharging into the Tisza (Szamos, Bodrog), after rowing up to 
their mouth. Simultaneously with taking phyto- and zooplankton samples, we measured water 
temperature, Secchi-translucence, quantity of the solved 0 2 , performing also subaquatic photometry 
with Photronic-cells (Kiss K E V E — S Z A B Ó 1 9 7 5 ) . The qualitative determination of the zooplankton 
was carried out on the basis of the determining books of VOIGT ( 1 9 5 6 ) , BARTOS ( 1 9 5 9 ) , DUSSART 
( 1 9 6 9 ) , KUTIKOVA ( 1 9 7 0 ) , GULYÁS ( 1 9 7 4 ) , the quantitative surveys were conducted by means of the 
counting tube. Our results are summarized in Tables (1—2).. 
Table 1. Change in the quantity of zooplankton in the Tisza, 
Species Sampling site river-km 7 3 2 7 2 5 7 1 8 7 1 0 7 0 3 6 9 6 Szamos 6 8 6 
Rotatoria 
Asplancha priodonta 
Brachionus calyciflorus var. dorcas . 2 5 6 0 . 1 0 
Br.cal. var. dorcas f. spinosa . 5 6 0 3 5 
Br. angularis 1 6 0 0 
Br. dioersicornis 1 2 2 
Br. quadridentatus f . typica 9 6 0 3 8 
Br. quadr. var. brevispinus , 4 0 4 
Br. urceolaris 2 5 1 0 3 2 0 0 1 4 0 
Cephalodetla gibba - 8 9 6 0 2 2 
Colurella adriatica 4 2 2 
Filinia longiseta 4 4 3 4 1 0 
Keratella cochlearis cochl. 4 8 4 4 5 
K. quadrata . 2 6 1 0 
Lecane bulla 4 4 8 15 
L. luna 2 2 5 
Lepadella patella 6 4 2 0 4 
Pedalia mira 
Polyarhra longiremis 4 4 6 6 4 6 2 2 4 0 
Testudinella patina 
Trichocerca bicristata 4 8 
Tr. longiseta 2 5 8 
Cladocera 
Bosmina longirostris 8 12 4 
Ceriodaphnia laticaudata 2 0 4 
Chydorus sphaericus 18 1 0 
Daphnia longispina 4 
Simocephalus expinosus 6 
Copepoda 
Cyclops strenuus 18 4 0 1 2 
C. vicinus 3 2 1 0 
Juo. Copepodit 3 2 0 2 0 
A l t o g e t h e r : 2 0 3 7 31 2 8 3 3 6 0 12 5 8 2 4 1 6 
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The results of investigations 
It may be established on the basis of the results achieved in the course of elabor-
ating the samples that at Tiszacsecse the rapid flowing, strong current of the Tisza 
(its upper-stretch character) mean unfavourable conditions for the development of 
Zooplankton communities. There could only be found some organisms present but -
in small individual number (Keratella cochlearis, Polyarthra longiremis). This thin 
occurrence of the Zooplankton can be explained, apart from the unfavourable 
ecological conditions, with a lack in food, as well. In these reaches of the Tisza is 
namely also the phytoplankton poor (UHERKOVICH 1971, Kiss KEVE—SZABÖ 1975). 
Still before the inflow of the Szamos (the current becoming weaker), the picture 
of the fauna became a little more vivid. Though in small individual numbers but 
between Tiszacsécse and Tiszalök, piece/100 I 
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there appeared some new species (Brachionus urceolaris, Bosmina longirostris). 
A more considerable change in the qualitative and quantitative composition 
of the zooplankton was induced by the water of the Szamos. The Szamos water 
carried a large quantity (12 582 pieces/100 1) of zooplankton of varied composition. 
Several members of the Brachionus genus were carried off into the Tisza, with a large 
number if individuals. Apart from the Rotatoria, the number of the juvenile Cope-
poda was also considerable (320 pieces/100 1). 
The Szamos water which was rich in nutriment as well as in phyto- and zoo-
plankton got considerably diluted, as also demonstrated by the samples taken 
below Vásárosnamény, about 2 km from the mouth. In the samples the common zoo-
plankton elements of the Tisza and Szamos were found but in a considerably lower 
individual number (416 pieces/100 1). 
After the flowing of the Szamos into the Tisza, the algae began a rapid multi-
plication, achieving their maximum individual number in the stretch between Záhony 
and Dombrád (Kiss KEVE—SZABÓ 1975). 
Table 2. Change in the quantity of zooplankton in the Eastern Main Channel, 
between Tiszalök and Balmazújváros, piece/100 I 
Species Sampling site river-km 5 15 25 35 45 
Rotatoria 
Asplanchna priodonta - 20 — 4 — — 
Brachionus angularis 120 50 — 12 12 
Br. calyciflorus v. dorcas 8 650 600 120 180 168 
Br. quadridentatus f. typica 500 20 20 28 50 
Br. urceolaris 52 12 24 8 22 
Colurella adriatica 2 ' 4 — 12 — 
Filinia longiseta 24 8 12 20 70 
Keratella cochlearis 200 120 70 48 142 
Lecane luna 4 4 12 12 — 
Polyarthra longiremis 300 150 86 50 82 
Trichocerca bicristata — 8 2 4 — 
Cladocera 
Bosmina longirostris 2 — 2 4 — 
Chydorus sphaericus 10 4 10 22 10 
Daphnia magna 18 10 — . 8 • 8 
D. longispina 4 2 8 12 10 
Copepoda 
Cyclops strenuus 50 18 8 4 6 
C. vicinus 20 18 — 12 18 
Juv. Copepodit 150 150 92 120 200 
A l t o g e t h e r : 10 126 1 178 470 556 . 798 
This quantitative multiplication of algae is followed by the zooplankton, as well, 
although at a slower tempo. The most important plankton-components are here the 
members of the Brachionus genus (88,7 per cent), Keratella cochlearis, Polyarthra 
longiremis, and Filinia longiseta. Crustacea were mostly represented by the juvenile 
Copepoda. In the samples, only a few Cyclops sp., Daphnia longispina, and Chidorus 
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sphaericus were found. Below Dombrád, the number of algae decreased but the 
amount of the Zooplankton increased more and more (7746 pieces/100 1). Then, 
after some decrease, the individual number of the Zooplankton again increased, 
still before the Bodrog flowing into. (14 000 pieces/100 1). 
The water of the Bodrog was poor in algae and Zooplankton, its species combi-
nation being similar to that of the Tisza. 
. After the inflow of the Bodrog, the individual number of the Zooplankton 
increased rocketingly, reaching its maximum at Tiszalök in the Tisza becoming 
more and more lake-like (26 952 pieces/100. 1). In highest numbers the members 
of the Brachionus genus were present (24 000 pieces/100 Í). And also the rate of 
Polyarthra longiremis and Cyclopses did considerably increase. 
The algal number is very small in this stretch (765 thousand ind/1). This may 
probably be explained with the deficiency in nutrients and, on the other hand, with 
the considerable multiplication of the Zooplankton. The fact that, by the dammed-up 
stretch of the bed, favourable conditions are provided for the planktonic living 
beings, were already demonstrated by several authors (UHERKOVICH 1968, MEGYERI 
1970, 1971, ÁDÁMOSI et al. 1974). 
In the stretch of the Eastern Main Channel at Tiszalök the effect of damming 
up the water in the Tisza could be felt considerably. The Zooplankton species com-
munities developed here were similar to those found in the Tisza both in respect of 
their individual number and of their species combination. 
A lesser increase was only observed at the river barrage at Balmazújváros. The 
species forming the Zooplankton communities found in the Tisza and the Eastern 
Main Channel are published in the following list. 
Rotatoria: 
Asplanchna priodonta GOSSE 
Brachionus calyciflorus var. dorcas GOSSE 
Br. cal. var. dorcas f. spinosa WIERZEJSKI > 
Br. angularis GOSSE 
Br. diversicornis DADAY 
Br. quadridentatus f. typica HERMANN 
Br. quadridentatus var. brevispinus EHRB. 
Br. urceolaris O . F . MÜLLER 
Chephalodella gibbs EHRB. 
Colurella adriatica EHRB. 
Filinia longiseta EHRB. 
Keratella cochlearis cochlearis GOSSE 
K. quadrata O. F . MÜLLER 
Lecane bulla GOSSE 
L. luna O . F . MÜLLER 
Lepadella patella O . F . MÜLLER 
Pedalis mira HUDSON ~ 
Polyarthra longiremis CARLIN " 
Testudinella patina HERMANN 
Trichocerca bicristata GOSSE 
Tr. longiseta SCHRANK 
Cladocera: 
Bosmina longirostris O. F . MÜLLER 
Cériodaphnia laticaudata P . E . MÜLLER 
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Chydorus sphaericus O . F . MÜLLER 
Daphnia longispina O . F . MÜLLER 
Simocephalus expinosus KOCH 
Copepoda: 
Cyclops strenuus FISCHER 
C. vicinUS UUANINE 
Juv. Copepodit 
The experiences of the quantitative and qualitative changes in zooplankton may 
be summed up as follows: 
At the low water in Autumn, in the upper Tisza region up to the inflow of the 
Szamos, the zooplankton is poor in species- and individual numbers, owing to the 
strength of flow and the lack in food. An essential change was induced by the inflow 
of the Szamos. As a result of a decrease in the flowing speed, an increase in translu-
cence and of the Szamos water rich in nutrients and containing a large algal popula-
tion, the amount of zooplankton increased in the Tisza more and more. The papers 
have so far not pointed out unambiguously the fact, experienced by us in the course 
of our investigations, that in this period a decisive, determinative effect was exerted 
by the Szamos on the water quality, the phyto- and zooplankton combination of the 
Tisza. During the later samplings, the species communities developed were primarily 
formed by the plankton components of the Szamos. The multiplication of these 
increased more and more as the flow of the river became slower — although the 
quantity of phytoplankton decreased below Záhony — and it achieved its maximum 
in the Tisza becoming lake-like at Tiszalök. This mass production of the zooplankton 
could be felt in the initial stretch of the Eastern Main Channel. In the lower stretches 
of the Main Channel the number of the zooplankton was low. 
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Abstract 
The Culicidae-fauna of the Tisza-basin was investigated systematically by the author in the 
years 1973 to 1975. His main aim was to establish by which species and to what extent the main 
mosquito injury is caused along the Tisza. In this paper, the results of the elaboration of 6315 
individuals are dealt with. These were collected, in the interest of this aim, in the course of blood-
sucking. On the basis of the investigations until now it is to be established that the mosquito-density 
along the Tisza (except for one or two points, e.g., Tuzsér) is high. In the Tisza-basin, the main 
injury is caused by three species. These make 86,81 per cent of the complete material collected in the 
course of blood-sucking, namely: Aédes vexans Meig. (41,17 per cent), Culex modestus Fic. (26,68 
per cent), Aédes rossicus D. G. M. (19,06 per cent). The remarkably high ratio of Culex modestus Fic. 
may have been in connection with the several dead-arms beside the Tisza. 
Introduction 
One of the most important tasks of combating the injury induced by mosquitoes 
has always been to organize the entomological preparation. A defence that was not 
duly founded with a preliminary surveying work not only cannot achieve the result 
intended but may even engender considerable damages to the people's economy. 
There are more and more recreation areas along the Tisza banks, too: resort centres, 
anglers camps, more and more anglers and tourists. The mosquito-bites come, there-
fore, increasingly into the limelight. And a natural consequence of this is that the 
measures of defence also increase, respectively that more claims are put in for a more 
efficient protection. The more successful defensive operations may be promoted by 
recording the Culicidae-fauna of the Tisza-basin. Other defensive works carried 
out in other regions of our country were also preceded by similar investigations 
(MIHÁLYI 1939, 1954, MIHÁLYI—SOÓS 1952). 
The research into Culicidae-fauna of the Tisza-basin is justified, even apart from 
the causes enumerated above. This region is an almost completely blank area on the 
maps showing the distribution of the Culicidae of our country (MIHÁLYI 1959). 
The subject may be included well in the programme of the Tisza-Research Working 
Committee of the Hungarian Academy of Sciences. 
I have been induced by these circumstances to launch a detailed programme of 
work in the framework of the Tisza research, covering a number of years. 
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1 began the systematical, planned research into the Culicidae of the Tisza-basin 
in 1973. The bulk of investigations fell, however, to 1974 and 1975. In both years, 
I scoured practically the whole stretch of the Tisza-basin in Hungary (in some areas 
even on several occasions) (Fig. 1). 
Fig. 1 
I 
Collecting work, collecting method 
During the three years, approximately 10,000 Culicidae individuals were collected. This may 
serve for a real basis to carry out a preliminary quantitative evaluation. The present-day picture can, 
of course, be considerably modified later, in the course of the further researches. 
In the collecting work there were applied various methods, it was regarded as a main task, to 
collect the man-biting species. My collecting method was in párt different from the method applied 
by MIHÁLYI and his co-workers. In case of collecting in the course of blood-sucking,'the application 
of a snifter is namely only successful if the density of mosquitoes is comparatively small. Where there 
are a great many mosquitoes, the animals attacking man cannot be collected by means of a snifter. 
ihave worked, therefore, on these occasions, with a butterfly-net, generally used for collecting 
insects. I stopped in the selected place, to collect with the net the animals flying on me. An advantage 
of this method is that in this way a larger number of animals can be collected. It isn't a matter of 
secondary importance, either, that in this case I need not wait till the animal bites me (as generally 
in case of collecting with a snifter). On the other hand, it is an unquestionable disadvantage that the 
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squamae of animals wear off harder because of beating about with the net — and this makes the 
determination more difficult. 
. Mainly in malarial regions, there are used several trap-types by foreign researchers for collecting 
blood-sucking Culicidae. In this country, the mosquito-collector is not in danger of malaria. Never-
theless, a trap described in the special literature and operated by carbon dioxide was made and 
tested on the shores of the Balaton by ISTVÁN KECSKEMÉTI but, for the time being, not very suc-
cessfully. 
In places with many mosquitoes, one cannot keep easily in one place more than 5 to 10 minutes 
long, even if collecting with the netting method. The duration of collecting was changing, it lasted 
for 5 to 30 minutes. For enabling a rather real comparison, at any data of collection I reduced quan-
tities to one hour. In this way I obtained the theoretical mosquito-density falling to one hour. Reck-
oning further on with this, I compared the mosquito-density of the single sampling points with one 
another. 
It is a well-known phenomenon that the majority of the mosquito-species attack most inten-
sively towards evening, parallel to the increase in the vapour content of the air. But in order that 
I may make best use of the time at my disposal, I had to continue my collections from morning till 
night. Thus, a~ further problem could be, to take into consideration the differential factor given by 
the difference between the parts of the day, as well. The elaboration of this method, however, as 
I know, has not been taken place in our country, as yet. 
The elaboration of 6316 mosquito-specimens has served as a basis for calculations. 99,4 per 
cent of the material collected could be determined. But at the evaluation the rest of the material was 
also taken into consideration because of the quantitative scientific approach of my work. 
At present, I do not deal with the material collected in another way (netting, sniffing up with a 
snifter, larval material), although I had elaborated that, too. It is to be remarked, anyway, that a 
complete evaluation of the complete material would evidently give us a different picture because 
first of all Culex pipiens would have a part in a larger quantity. 
The single stretches of the Tisza-basin were not investigated with the same intensity. The area 
stretching from Szeged to Tiszafüred is most, the reaches between Tokaj "and Tuzsér is least explored. 
I do not think necessary to increase the number of sampling-points (except for the Tisza-basin 
between Tokaj and Tuzsér) any more in the future. It would be more important to visit all the 
sampling-points already known at the same time (within a few days) — in Spring, Summer, and 
Autumn. In this way, we could obtain a more real picture of the species occurring at the sampling 
points as well as of the mosquito-density. 
The Culicidae-fauna of Hungary was investigated by Mihályi and co-workers for a long time. 
It can be, therefore, considered to be well-known. At any rate, it is characteristic of the mosquitoes, 
as well, that they have not been collected with the same intensity in the different regions of the 
country. On the other hand (although in this relation we have in this country still fewer data), the 
fauna also changes in the course of time. The first individual of Aedes rossicus in Hungary was 
caught in Budapest, in 1943. Its place of origin is the southern region of the European part of the 
Soviet Union. It is not impossible that it lived at the Tisza in a larger number already earlier, too. It 
seems to be sure that the point is of a species in spreading. The comparison of the results of my 
faunic survey, performed at the shores of the Balaton in 1973—1974, together with ISTVÁN KECS-
KEMÉTI (Station of Public Hygiene and Epidemics, County Veszprém) with the results of the culicido-
logical researches continued in the same place by Mihályi and co-workers somewhat more than 
twenty years earlier, is otherwise furnishing a good example for the faunic change. 
Characteristics of the Culicidae-fauna in the Tisza-basin 
MIHÁLYI (1963) distinguished six region types in Hungary from the point of 
view of the mosquito-communities. Namely: 
(1) the steppe (Hungarian "puszta"), 
(2) the groves and forests of marshy areas on hills and in flatlands, 
(3) the flood-plains of rivers, 
(4) the forests of lower highlands (below 600 m), 
(5) the forests of higher highlands (above 600 m), . . 
(6) waters around the house. 
•ör 
The entire stretch of the Tisza in Hungary may be classified into the region 
type: "flood-plains of rivers". The flood-plain of the Tisza was not investigated in 
details by MIHÁLYI et al. It was only supposed that the situation was similar, there 
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too, to that at the rivers investigated by them, first of all at the Danube where the 
dominant species were Aedes vexans and Aedes sticticus, comprising 80 to 90 per 
cent of the mosquitoes living there (concomitant species are: Aedes caspius, Aedes 
rossicus, and Aedes hungaricus). The real situation, however, is showing a picture 
that is different enough from this. In the Tisza-basin, the main injury is caused by 
three species: Aedes vexans, Culex modestus, Aedes rossicus. These three dominant 
species amount to 80 to 90 per cent of the material. The concomitant species are, 
with a regionally changing value. Aedes caspius, Aedes cinereus, and Aedes sticticus 
(10 to 12 per cent), and not more than 1 per cent falls to all the other species (Fig. 2). 
X - ' ' • ' ' • * 1 Aedes shch'cus 2.04% 
N ' . * 2 Aedes cinereus 3.45 
rv * * WlkmXtV * 3 Aedes caspius 5.77 
4 Aedes rossicus 19.06 
5 Culex modesfus 26 68 
6 A,edes vexans 41.17 
7 orher species '-83 
Aedes hungaricus could not be collected, so far, in the Tisza-basin. At any rate, it has 
been proved in case of the Tisza, as well, that the Culicidae-fauna of the river-basins, 
where the flood-plain is regularly inundated annually, is poor in species. There are 
missing mainly the spring species, or they only occur in a very insignificant ratio. 
Table of the Culicidae-species collected during blood-sucking 
in the Tisza-basin in 1973 to 1975 
No. species ind. percentage 
(1) Anapheles maculipennis MEIG. 20 " 0,32 
(2) Theobaidia annulata SCHRK. 2 0,03 
(3) Mansonia richiardii Fic. 16 0,25 
(4) Aedes cantans MEIG. 8 0,12 
(5) Aedes caspius PALL. 365 5,77 
(6) Aedes cataphylla DYAR 2 0,03 
(7) Aedes cinereus MEIG. 218 3,45 
(8) Aedes dorsalis MEIG. 9 0,14 
(9) Aedes excrucians WALK. 8 0,12 
(10) Aedes flavescens MÜLL. 2 0,03 
(11) Aedes rossicus D. G. M. 1204 19,06 
(12) Aedes sticticus MEIG. 129 2,04 
(13) Aedes vexans MEIG. 2600 41,17 
Aedes sp. indet. 38 0,65 
(14) Culex modestus Fic. 1685 26,68 
(15) Culex pipiens molestus Forsk. 9 0,14 
T o t a l : 6315 100,00 
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Values of mosquito-density along the Tisza 
The degree of the injury caused by mosquitoes is generally given in the number 
of mosquitoes biting a man during an hour (mosquito-density). The collections per-
formed for measuring density last, as a rule for 10 to 15 minutes. In measuring the 
inconvenience we distinguish four degrees: 
0 to 1 bite in an hour: practically mosquito-free. . 
1 to 10 bites in an hour: slight mosquito-injury. 
10 to 100 bites in an hour: strong mosquito-calamity. 
100 to 1000 bites in an hour: hardly tolerable or unbearable mosquito-calamity. 
The values of measurement performed in different places of the Tisza-basin 
are showing a large enough dispersion. The density values obtained at a few points 
are illustrated in a diagram (Fig. 3). Lowest mosquito-density was found in the 
Fig. 3 
district of Tuzser (32), highest at Szolnok (794). As it is visible, at most sampling-
points this value is above 100, that is to say, it reaches degree 4 (with the exception 
of Tuzser, Szeged, and Vasarosnameny). For the poorness in mosquitoes along the 
Tisza-reaches at Tuzser I did not find any explanation because I was in that region 
not long after the flood-wave left the area. In that region there are necessary further 
investigations. 
The very high value at Szolnok (794) also needs an interpretation, all the more 
so because there Aedes caspius got to the first place. Aedes caspius occurs everywhere 
in the Tisza-basin, in lesser number. It is to be found in the sunlit'open sectors, 
grasslands, meadows. In the daytime it hides itself mainly on the dam-sides in the 
grass. If we go along these places, the females come forward, following us in a shorter 
or longer sector. If we stop or rather sit down, they attack us furiously. 
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At Szolnok, south of the camping where the dam leaves the Tisza, a small 
engine-house is standing, operating probably a water-bailing pump. The top of the 
house-chimney ends about in the same height as the top of the dam. The combustion 
products escaping from the chimney (probably with a high,C02 content), in case 
of a northern air motion, stream just over the dam. The mosquitoes are attracted by 
carbon dioxide. They find namely the man and warm-blooded animals primarily 
on the basis of carbon dioxide streaming out of the body. The effect of carbon 
dioxide on the mosquitoes is used for collecting the blood-sucking species in certain 
automatic trap-types. 
In the area the mosquito-density was high enough, but on the top of the dam, at 
a point, I was attacked by an almost unbearable mass of mosquitoes. As I noticed 
this phenomenon only in a 2—3 m sector and in the same place the flue gas coming 
from the chimney of the engine-house could also be noticed, I can only think that 
the mosquitoes moving here and there over the dam, were stopped, gatherd and the 
density became therefore extremely high. I had already experienced a similar pheno-
menon in the Tisza-basin in cases when, in rather cool evenings, my car stopped in. 
places with many mosquitoes. Then, however, apart from gases, the warmth emitted 
from the motor of the car could have a part in attracting the mosquitoes. 
Characterisation of the dominant species 
The main mosquito-injury is therefore engendered, according~to the investiga-
tions, by three species in the Tisza-basin. Their participation in the complete material 
is 86,81 per cent. Let us make ourselves familiar in short with these species. 
Aedes vexans MEIGEN, 1830 
It can be easily recognized by the short white rings on its legs. Its abdominal 
segments are ornamented with stripes consisting of white squamae and growing 
narrow in the middle. ^ 
The ratio of its participation in the Tisza-basin is 41,17 per cent. 
Its distribution is holarctic (Europe, North Asia, North America). In our country 
it may be found everywhere. It is the main cause of the mosquito-injury (a "harass-
ing" mosquito). It flies from April to the end of October. Its larvae develop in sunny, 
shallow waters. Its imagos migrate far away. Some stained individuals were found 
as far as 22 km from the breeding place. 
Culex modestus FICALBI, 1889 
It can be separated from the other Culex species easily because the first foot-
segment of its posterior foot is shorter than its leg. Its abdomen is above mostly 
unicolóured brown. It adheres to water. We may meet it most frequently at the 
waterside of marshes, rice-fields, fish-ponds. It leaves the waterside rarely for a 
longer distance than 100 m. It vexes us the whole day long, even in a fiery sunshine. 
2 4 , 8 per cent of the Culicidae material collected by MIHÁLYI et al., at the shore 
of the Balaton, in the early Nineteen-fifties, was Culex modestus. in 1 9 7 3 — 1 9 7 4 , 
on the northern shore of the Balaton, its participation ratio did not reach even the 
1 per cent. It is one of the dominant species almost everywhere in the Tisza-basin. 
Its participation ratio is 2 6 , 6 8 per cent. It is of Mediterranean distribution (southern 
half of Europe, Asia Minor, Tadzhikistan, India). 
It is a thermophilus species, its larvae develop in sunny waters of rich vegetation. 
It has several generations a year. Its imagos fly from June to early October. 
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Aedes rossicus DOLBESKIN, GORITSKAYA & MITROFANOVA, 1930 ~ 
It is a Mediterranean species, living in the southern regions of the European 
part of the Soviet Union (Ukraine, Caucasus) and in the Carpathian Basin. MIHALYFI 
supposes it to be much more wide-spread but it is often not identified. But, on the 
basis of its shorter sucker at its anterior femur and its blackish-brown back, it can 
be distinguished well from the species of similar habit. 
It flies from April to August, attacking the man ferociously the whole day long. 
It seems to be a characteristic flood-plain mosquito. Its larvae develop in the 
inundations of rivers, in the shaded and semi-shaded waters of flood-plains. Accord-
ing to MIHALYI, in the flood-plain of the Danube, after inundations, 10 to 6 0 per cent 
of the mosquito-fauna may be Aedes rossicus. At the shores of the Balaton it has but 
a minor role ( 0 , 23 per cent). In 1 9 5 0 — 1 9 5 1 , it was not yet collected there, at all. 
According to the investigations so far, it has a considerable part in some stretches 
of the Tisza-basin, as well (19 ,06 per cent). Its ratio was particularly high at Szolnok 
and in the islet Kortvelyes. 
Problems of protection 
At present I should not like to deal with the problems, possibilities of the pro-
tection against biting mosquitoes. I do this partly as protection is primarily a task 
of practical experts, and partly as I have but a little experimental material to go on 
with. 
Defence must obviously be aimed at the three most important dominant species. 
It is therefore a matter of course that the properties, way of life of these are primarily 
to be taken into consideration at planning the protection. 
The modes of defence by means of insecticides in a larger area go with expenses 
of several millions. It would be therefore more expedient to prepare the protective 
actions with measuring the density so that a superfluous protection may be evitable. 
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Abstract 
There are published here the results of the qualitative and quantitative investigations into the 
,fish population in one of the most valuable Tisza dead-arms of the Southern Great Plain in Hungary. 
Data are published on the quantitative relations of young fish and the author is dealing with the prob-
lems endangering the fish population of the dead-arm. 
Introduction 
The Tisza dead-arms, having taken shape in the course of the Tisza regula-
rization, belong to the characteristic surface formations of the Southern Tisza basin. 
Among these, one of the most valuable arms is the Dead-Arm at Körtvélyes which 
— as a part of the Nature Conservation District at Mártély — is one of the main 
areas investigated by the Tisza Research Working Committe. The faunal fact-finding 
has already been performed concerning most groups of animals. The faunal and 
ecological investigation of the fish population in the dead-arm at Körtvélyes came 
to an end in the recent past. A brief summing up of the results of this is given below. 
It is all the more justified to publish these results because there are already some 
publications about the fish of the lower Tisza region both from the older zoological 
literature (CZIRBUSZ 1884; HERMAN 1887) and among the recent zoological publi-
cations (FERENCZ 1965; MARIÁN 1971) but concerning the fish fauna of the dead-
arms belonging to the Tisza there was issued no publication, as yet. 
Natural conditions 
The Tisza dead-arm at Körtvélyes lies on the left bank of the river, 30 km north 
of Szeged, at the stretch between river-km 201 and 203. It is a 5 km long horseshoe 
lake of 300—300 m average breadth. The depth of water is, after the recession of 
the inundation waters, 70 to 100 cm, at a distance of 1 m from the riverside; in the 
deepest parts of the bed it reaches even 2,5 m. 
At the edge of the bed, in a breadth of 1 to 3 m, a 20 to 50 cm thick silt-layer 
sank down to the bottom. There are, however, also some reaches where no silt can 
be found at all. 
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The dead-arm gets into direct touch with the Tisza on one or two occasions a 
year, due to the inundations: in May and June owing to the green -flood, in the 
months September and October owing to the so-called leafy or autumn flood. On 
the occasion of the green flood, the fish population of the dead-arm refresh themselves. 
After the water receded to its bed from the inundated area, the fish that have got 
here from the river and owing to the recession no more can get back into the Tisza, 
save themselves by swimming to the dead-arm or into the adjacent borrowing pits. 
The spawning-season of the species of the Cyprinidae family agrees with the 
time of appearance of the green flood. The young fish hatched out in the inundated 
area find protection and favourable essential.conditions in the dead-arm. In Summer 
these individuals grow stronger and later, at the autumn inundation they get back 
to the Tisza. The role of the dead-arm at Körtvélyes is therefore important for the 
fish-fauna of the Tisza both in respect of spawning and in that of breeding the young. 
The pH value of the water in the dead-arm agrees with that in the Tisza, their 
content in polluting matter is similar, as well. (The degree of the pollution of its 
water is, however, increased in the summer months by the water pumped from the 
rice-fields and drained through the dead-arm into the Tisza). Its oxygen-content 
is favourable (5—6 cm3/l) for the fish. I have not observed any eutrophization-
induced fish-destruction. 
Vegetation of the dead-arm 
Phragmites communis, Lythrum salicaria, Lythrum virgatum, Salvinia natans, 
Potamogeton species, Hydrocharis morsus-ranae, Trapa natans, Spirodela polyrrhiza, 
Wolfia arrhiza. 
In the zooplankton stock, except for April, the Rotatoria-species are dominant. 
Protozoa and Entomostraca take place in medium species- and individual numbers 
(GÁL 1975). 
In the summer months, the quality of water is deteriorated. In August it is 
the worst. Then the number of the oligo-beta mesosaprobic species decreased to 
32,7 per cent. Instead of them, beta-alpha mesosaprobic species appeared in a larger 
individual number (27^8 per cent). The maximum of the increase in zooplankton-
number is in May but a lower maximum can be observed in September, as well. 
From the bird-species feeding on fish living in the water of the dead-arm the 
following are most frequent:' Egretta garzettaArdeola ralloides, Larus argentatus, 
Ardea cinerea, Nyticorax nycticorax. 
My investigations were performed with the help of fishers. In the Autumns 
of 1973—1974 and 1975, I investigated the fish population with the assistance of 
fishers being active in that district, on the occasion of the .finishing act of fishing. 
This act was carried out with fish-traps. 
I assorted the fish according to their species and frequency. 
' ' In laying down a map of the fish-fauna, I was helped by my fishing equipment, 
as well. 
Acipenser ruthenus LINNÉ. It does not spawn in the dead-arm. Its individuals 
getting in by the flood are rare and are not longer than 20 cm. It prefers the muddy, 
deep places. The dead-arm is not favourable for it for want of food and because of 
the water quality. 
Esox lucius LINNÉ. There occur even individuals of 4 — 5 kg. This water is very 
favourable for its young, too, because the large number of young fish mean sure 
food for them. 
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Table 1. Fish-species of the deard-arm at Körtvélyes 
Family " Fish-species ^ c S c í 
+ 
+ + + 








+ + + 
+ + + 
+ + + + 
+ + + 
+ + 
+ + + 
+ + + + 
+ 
+ + + 
+ + + 
+ 
+ 
+ + ' + + 
+ + + + + + 
+ + + + + + + + + + 
+ their occurrence is sporadic, + + less frequent, + + + frequent, + + ' + 4- very frequent. 
Rutilus rutilus LINNÉ. It may be found in large quantities, but its 2 0 0 — 3 0 0 g 
individuals are rare. Its importance — as a food for predatory animals — is high. 
Leuciscus cephalus LINNÉ. Its larger individuals are very rare. Its role, as com-
pared with other fish of the dead-arm, is small. 
Leuciscus idus LINNÉ. It is a little more frequent than the bullhead (Squalius 
cephalus), its individuals of 200—300 g were the biggest ones. 
Scardinius erythrophthalmus LINNÉ. It moves in groups. The insects falling into 
the water form its main food. It can be fished in large number from early Spring 
till late in the Autumn. 
Aspius aspius LINNÉ. Its individuals of 5 kg are not rare, either. In mid-April 
it comes out of the "living" Tisza to spawn. It remains in large number in the dead-
arm even after the recession of water. 
Tinea tinea LINNÉ. It is rare. A probable explanation of its low number may be 
the pollution of water. As a fish roaming about on the bottom it looks for its food 
in the mud, and there it is affected supposedly more by pollution. 
Gobio gobio LINNÉ. It is a timid fish, occurring sporadically and lying in hiding 
on the bottom. Its role is not important. 
Acipenseridae Acipenser ruthenus LINNÉ 
Esocidae Esox lucius L I N N É 
Cyprinidae Rutilus rutilus L I N N É 
Leuciscus cephalus LINNÉ 
Leuciscus idus L I N N É 
Scardinius erythrophthalmus L INNÉ 
Aspius aspius LINNÉ 
Tinca tinca LINNÉ 
Gobio gobio LINNÉ 
Barbus barbus LINNÉ 
Alburnus alburnus LINNÉ 
Blicca bjoerkna LINNÉ 
Abramis brama L I N N É 
Abramis ballerus L INNÉ 
Pelecus cultratus L I N N É 
Rhodeús sericeus amarus B L O C H 
CarassiuS carassius LINNÉ 
Carassius auratus gibelio B L O C H 
Cyprinus carpió m.hung. H E C K E L 
Cyprinus carpió m.acuminatus HECKEL 
Hypophthalamichthys molitrix VALENCIENNES 
Siluridae Silurus glanis L INNÉ 
Amiuridae Amiurus nebulosus L E S U E U R 
Anquillidae Anguilla anguilla LINNÉ 
Gadidae Lota Iota L I N N É 
Centrarhidae Lepomis gibbosus L INNÉ 
Percidae Lucioperca lucioperca L I N N É 
Lucioperca volgensis GMELIN 
Perca ftuviatilis LINNÉ 
Acerina cernua L I N N É 
Acerina Schraetzer L INNÉ 
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Barbus barbus LINNÉ. The young hatched reach the size of 4 0 — 5 0 mm till 
Autumn. It is sensitive to pollution. It prefers the places of hard bottom, lying 
deeper. 
Alburnus alburnus LINNÉ. It occurs in every part of the dead-arm. It is important 
as the food of predatory fish. - -
Blicca bjoerkna LINNÉ. It occurs in a large quantity. Its large individuals are, 
however, rare. But its young individuals can be found in large numbers in the river-
side waters. Its role is important as a food of predatory fish. 
Abramis brama LINNÉ. It is very much propagated. It prefers to change its place. 
At spawning it retires into the riverside waters. In Autumn, its individuals,of 400— 
500 g are fished out. Its young hatched are a preferred food of predatory fish. 
Pelecus cultratus LINNÉ. It swims in groups. At flood, it arrives in large quan-
tities from the Tisza but after spawning it returns there. Its young develop in the 
dead-arm well. 
Rhodeus sericeus amarus BLOCH. It is in comparatively large quantities and can 
be fished with a dipping-net, close to the riverside. 
Carassius carassius LINNÉ. It forms a considerable part of the fish population 
in the dead-arm. It occurs in the waters of the dead-arm, close to the riverside, even 
in a distance of 3—4 cm from the riverside. It does not migrate and does not leave 
the place accustomed. Its largest individuals in the dead-arm are of 300—350 g. 
Owing to its low oxygen demand, it tolerates even low water very well. 
Cyprinus carpio morpha hungaricus HECKEL. It can be found in large quantity. 
It spawns in the dead-arm. In 1975, a great many young carps remained in the dead-
arm because there was no autumn flood. The young are to be found with crucian 
schools in the waters close to the riverside. Larger individuals of 1000 to 2000 g are 
observed in smaller quantitities. Its growing rate is favourable, its 1-year old indi-
viduals weigh 20 to 30 g, the 2-year old ones 150 to 200 g. 
Hypophthalamichthys molitrix VALENCIENNES. It is very probable that it spawns 
int the Tisza. I have fished it in every size in the dead-arm at Körtvélyes from 10 cm 
individuals to 50 cm ones. It is an extremely timid, quick fish. In the fish-trap, it 
beats itself until it bleeds. Even if rarely but it can be hooked. It was fished from the 
Tisza first five years ago. At present, it is already a characteristic fish of the dead-arm. 
Silurus glanis LINNÉ. It occurs only casually in the deeper reaches. Immediately 
after flooding there is many a young silure which, if possible, leaves the dead-arm 
outright. 
Amiurus nebulosus LE SUEUR. Its number is decreasing. As seen from the data 
of its fishing out, its quantity decreases from year to year the cause of which I see 
in water pollution. 
Anguilla anguilla LINNÉ. Its occurrence is casual. It is no characteristic fish of 
the dead-arm though the essential conditions would be favourable for it. 
Lota lota LINNÉ. It occurs rarely. It bores itself into the mud. It is difficult to 
fish it, as well. 
Lepomis gibbosus LINNÉ. It occurs in large quantities. It generally stays at waters 
close to the riverside. Even some individuals of 150 to 200 g weight are not rare. 
Lucioperca lucioperca LINNÉ. It is present in large numbers. It is sensitive to 
water pollution. Among its individuals, those of 200—300 g weight are most fre-
quent. Rarely, there occur individuals of 4000 g weight, as well. In the dead-arm, 
there is many a pike-perch, it is to be supposed, therefore, that it spawns there, as 
well. Its main food is the stickleback. 
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Perça fluviatilis LINNÉ. It has found an excellent spawning place in the dead-
arm. Its smaller individuals live near to the riverside, and the larger ones (of 500 
to 600 g) in the middle part of the dead-arm. 
Acerina cernua LINNÉ. It occurs in large numbers in the waters close to the river-
side. It is the favourite food of the pike-perch. 
Quantitative relations of the fish population 
I began mapping the fish population of the dead-arm at Kortvelyes in the Autumn 
of 1973. At fishings in September and October, I evaluated the fish caught on several 
occasions. I took for a basis the average of the catchings by five fish-traps put out 
in different places of the dead-arm. Taking the quantity fished out as 100 per cent, 
from 312 fishes caught I have got the following result. 
Table 2 
No. of the Percentage as 
Fish-species individuals t h c o m p H a r e ^ 
caught the individuals 
° taken out 
' Abramis brama 
Aspius aspius 










The reliability of the data measured is unfortunately affected unfavourably by 
the fact that the small fishes cannot be fished out by means of fish-traps, the mesh 
of which is not small enough. These are: Scardinius erythrophtalmus, Rhodeus seri-
ceus amarus, Gobio gobio, Amiurus nebulosus, Lepomis gibbosus, Acerina cernua, 
Acerina Schraetzer, Alburnus alburnus. 
And in the waters close to the riverside there are no Acipenser ruthenus, Amiurus 
nebulosus, Barbus barbus, Gobio gobio, and Anguilla anguilla. The observation and 
catching of these is rather difficult and casual. They can be caught by means of 
fishing-hooks and various baits. 
Investigations of young fish 
The dead-arm is a favourable spawning place for the fish of the Tisza. The young 
fish hatched out are protected by the vegetation of the riverside and the insects 
falling in from bushes and water-plants supply rich food for them. The development 
of young fish is promoted by the rich zooplankton stock, as well. 
In late Summer, early Autumn, immediately close to the riverside, there are 


























this dead-arm is extremely important just because of helping the development of 
young fish and making possible their return into the Tisza on the occasion of repeated 
floods. 
The investigation of the young fish was carried out in the water fringe, 3—4 m 
far from the riverside and in a depth of 0,5 to 1,8 m. As a tool, a lifting-net 
of 1,5X1,5 m size was used, with small meshes and 4X4 mm texture. Liftings took 
place at 5 to 10 min. intervals. On each occation 50 to 100 young individuals were 
lifted up to the surface. After being determined and counted, these were returned 
into the dead-arm. The next sample was taken about 50 m far from the previous 
place. 
In the September of 1975, on the opportunity of the investigations performed 
in different parts of the dead-arm, I collected with 20 liftings, and investigated, alto-
gether 1374 small fishes. . 
Table 3. Quantitative distribution of the young of the fish species 
No. of the Percentage as 
Fish-species individual ua.s 
c a u g h t taken out 
Abramis brama 372 27.4 
Abramis ballerus 289 21.0 
Aspius aspius 111 12.9 
Cyprinus carpio morpha hungaricus 110 8.0 
Carassius carassius 151 .11.7 
Rutilus rutilus 212 15.4 
In the September of 1974, I only observed the destruction of young fish, while 
in the May of 1976, apart from the large number of the young fish perished, the 
carcasses of some fishes of 3 to 4 kg could also be observed. The large-scale de-
struction of fish-stock was induced, in my opinion, by more causes. 
The water drained from the adjacent rice-fields and the communal refuse water 
pumped over through the canal of Kútvölgy were led by the canal of the pumping 
station at Körtvélyes into the dead-arm. The fish-destructions observed were prob-
ably induced by drainages following the applications of some stronger plant-pro-
tecting agents. 
In the dead-arm at Körtvélyes intensive fishing is continued. The fish population 
is completed, at any rate, by a natural supply from the Tisza. Nevertheless, taking 
into consideration the Region-Conservation District, it would be good to take care 
of the fish stock so much that it would be possible to preserve the fish-species that 
are characteristic of the Southern Hungarian Plain, under natural conditions. This 
would be. all the more justified because in the fishfauna of the dead-arm at Körtvé-
lyes appropriately 60 per cent of the Hungarian fish species are contained. 
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GROWTH OF PIKE-PERCH (LUCIOPERCA LUCIOPERCA L.) 
IN THE TISZA STRETCH AT TISZAFÜRED 
A . HARKA 
Lajos Kossuth Grammar School, Tiszafüred 
(Received July 26, 1976) 
Abstract 
The author is investigating the growth of pike-perch, taken as a function of time. The mathe-
matical model of the growth of pike-perch population is given by Bertalanffy's equation deduced for 
the single age-groups form the body proportions recalculated on the basis of squamae. Growth is 
demonstrated satisfactorily by the equation in interval l(t)7. 
Comparing the data of growth with BIRO'S data (1970) concerning the Balaton, it is to be seen 
that the initially smaller individuals in the Tisza, in the second Summer overtake the size of the 
individuals in the Balaton, and from their second year of age they exceed it. 
Introduction 
From among the fish of the river stretch, one of the most valuable and most 
•considerable useful fish is pike-perch. As we have no data in respect of its growth 
in the Tisza, and as the Hungarian national Line-Fishing Association is at present 
introducing young fish bred previously, and plans to do it in the future, as well, it 
became necessary to study the growth, and that is the cause of the present investi-
gation (HARKA 1974). -
The up-to-date methods of growth-investigation, resting upon the activity of 
BRODY (1945) and BERTALANFFY (1957) , are applied by some of the researchers in 
the ichthyological investigation (TUSNADI—VANGER 1962, SZEKY 1962, BERINKEY 
1966). To the present investigations BIRO'S research (1970) into the pike-perch 
population in the Balaton has served as a guide. 
/ 
Materiels and Methods 
For this investigation, 220 pike-perch individuals were caught in the river-stretch at Tiszafiired, 
mostly with fish-traps of wicker, between March 15, 1973 and October 22, 1975. The trunk-length 
of the individuals changed between 27 and 77 cm, and their body weight between 21 and 642 dg. 
The age of life was determined on the basis of the growth-rings of squamae. In case of eleven 
individuals, however, we could not determine the age, therefore hereinafter only the data of 209 
individuals will take place. 
6 to 10 of the squamae taken from the fish were put in a slide-carrier and projected by means 
of a slide projector on an intercepting screen of transparent paper. On the screen, I measured with 
a mm-calibrated scale the complete oral radius of squamae (s) and the distance of the single growth-
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rings from the focus (sn), magnified ten times. As the relation of the complete oral radius to the trunk-
length is expressed practically by the straight line going through the origo (s= -0 ,0147+0,9857 Le), 
I calculated backward from the data, according to Lea (1910), the body length that had existed in 
the time of the development of growth-rings, by means of the connection: 
s 
in which 1 is the body-length of the fish in the time of sampling (cf. Tesch 1 9 6 8 ) . 
For describing the growth of the pike-perch population, I have used BERTALANFFY'S mathe-
matical growth model ( 1 9 5 7 ) , suggested by DICKIE ( 1 9 6 8 ) , according to which the body weight ( 1 , ) 
can be expressed in any t time (year) by the following equation : 
/ t = L „ ( l —e~ K " - ' o ) 
L„=max imum (assymptotic) body length; K=measure of the speed of growing with which the 
body length approaches : t 0 =the hypothetical point of time at which body length is equal to 
zero; e = basic number of the natural logarithm. 
Results 
The distribution of the 209 individuals used for the investigation according to 
age-groups was as follows: (2 + ): 82 individuals, (3 + ): 47 individuals, (4 + ): 46 
individuals, (5+): 28 individuals, (6+): 4 individuals, (7 + ): 2 individuals. The 
notation of age-groups is the usual one: (2+)=in the third Summer, and so on. 
The recalculated body-sizes of the single age-groups are indicated in Table 1. The 
Table 1. Body length of the pike-perch in the Tisza recalculated on the basis of squamae 
(Body length given in cm, body weight in g) 
Age-group . 2 + 3 + 4 + 5 + . 6 + ' 7 + Mean Weight 
min. 




































































































55,85 55,85 2455 
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body weight corresponding to the average length was calculated from the allometric 
equation established on the basis of the same research material: 
lg W = - 5 ,6303 + 3 ,2837 lg Lc 
where the weight ( W ) is given in g, the body length (Lc) in mm (HARKA 1975). 
With the average values obtained on the basis of squamae I described Walford's 
(1946) transformed straight of growing, with the data y = l t , belonging to x = l t _ j 
(Fig. 1). The equation of the straight line, obtained by regression analysis (Svab 
1973) is: 
/, = 1 1 , 9 7 + 0 , 8 4 8 4 / ^ ! , 
Lt--i (cm) 
Fig. 1. Alternative plotting of the values of the difference between the body lengths measurable in 
, the consecutive years (A) and the body length achieved in the consecutive years (B) (Walford-plot). 
( l t =body length in the age of t years, l , ^ : the body length 1 year earlier). 
I l l -
t (years) 
Fig. 2. Plotting of the natural logarithm of unsaturation, as a function of time (difference in cm of 
the assymptotic body length and the standard length, reached in the single years). 
f (years) 
Fig. 3. Body length of the pike-perch in the Tisza in the consecutive years, according to, Berta-
lanffy's growth model. 
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from which the assymptotic body length is: 
11,97 „ „ Lm = - — - — =- 78,76 cm. 
' - 0 , 8484 
Plotting the (L00—lt) values as a function of time, we get a straight line (Fig. 2) 
the equation of which is: 
In (L„,-/ ,) = 4,2996-0,1676?. 
From that, the further parameters of BERTALANFFY'S equation can be determined: 
4,2996 — In n A 1 £ 
= 0,1676 - ° ' 4 1 6 
K = l n ( ^ ~ / ' ) ~ l n Z - = 0,1676. 
t 0 - t 
The equation of the saturation function describing the growth of the pike-perch 
population of the river stretch at Tiszafiired is therefore the following: 
t, = 79(1 -e-0 '1676/<+0 '42). 
The body lengths achieved in the single years are shown in Fig. 3. 
Evaluation 
The growth-rings in the squamae of the pike-perch in the Tisza are generally 
blurred, thus the estimate of the age of life at the individuals order than (4+) is 
in many cases uncertain. The results achieved should therefore be regarded primarily 
of informative character and it "would not be right to try drawing a conclusion from 
these data concerning the finer changes in the tempo of growing. 
Table 2. Comparison of the bodily dimensions calculated on the basis 
of squamae and of Bertalanffy's equation 
Age-group Actual age (year) 
Calculated body length (cm) 
On the basis An the basis of 
of squamae Bertalanffy 
0 + 0,42 — 5,3 
1 + 1,42 17,1 16,7 
2 + 2,42 26,7 26,3 
3 + 3,42 34,0 34,4 
4 + - 4,42 40,6 41,3 
5 + 5,42 46,9 47,1 
6 + 6,42 53,0 52,0 
7 + 7,42 55,9 . 56,2 
Comparing the body lengths obtained on the basis of squamae with those cal-
culated from BERTALANFFY'S equation, the function seems to represent the growth 
of population in interval 1 S t ^ 7 satisfactorily. (Table 2). 
Comparing the data of growing with Biro's data (1970) concerning the Balaton 
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(Table 3), we can see that the 1-year old pike-perch were backward both in respect 
of length and weight. But this backwardness was overtaken in the second Summer, 
and after becoming two years old they preceded them. By reason of these, although 
the condition of the pike-perch being smaller than 561 mm is inferior to the condition 
of those in the Balaton (HARKA 1975) , the more favourable picture is shown by the 
stock in the Tisza. 
Table 3. Comparison of body length and body weight of the pike-perch 
in the Balaton and in the Tisza 
(Body length in cm, body weight in g) 
Age-group 
Bodi lenght Body weight 
Balaton Tisza ^Balaton Tisza 
1 + .17,5 .17 ,1 63 51 
2 + 25,1 26,7 196 217 
3 + 31,4 34,0 397 482 
4 + ' 36,7 40,6 645 . 861 
5 + 42,3 46,9 1020 1379 
6 + 46,9 53,0 1414 2069 
7 + 50,6 55,9 1798 2455 
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EFFECT OF FLOODS ON THE AMPHIBIA-REPTILIA FAUNA 
LIVING IN THE FLOOD-PLAIN OF THE TISZA AND 
THEIR REGENERATION 
M . MARIÁN 
Tisza-Research Working Committee 
(Received September 18, 1976) 
Abstract 
The author is investigating the effect of the annually returning floods upon the herpetofauna 
living at the fringe of the river Tisza with a regularized bed and in its flood-plain. He establishes 
that one of the main regulators of the amphibian and reptilian population living here is the flood. He 
is investigating the possibility of the single species to survive floods. He is reporting on his observa-
tions in respect of the regeneration of species-populations. 
* 
The annually returning floods belong to the main regulators of the essential 
possibilities of animal organisms living in the flood-plains of rivers. 
A considerable part of the herpetofauna of the Great Hungarian Plain, contain-
ing the larger part of the territory of our country, with a rather arid climate, live in 
the flood-plains of a comparatively humid climate of our rivers. Owing to the more 
and more rapid advance of the technological civilization, we must reckon with that 
in a not very far away future, apart from our few lakes preserved in a natural 
state, our herpetofauna will only be sustained by our rivers. 
It seems justified to deal with the ecological conditions of the amphibian and 
reptilian species connected to this important living-space, from this point of view. 
The investigations of this direction are indicated by the Hungarian programme of 
the biosphere-research, as well as by the fact, too, that in the zoological literature in 
this country, as far as I know, there has no publication been issued on this subject, 
so far. 
With my paper I should like to clear one or two false conceptions, to be still 
found in the literature in connection with the survival of floods in respect of some 
groups of Vertebrata. 
The establishments below refer to the Middle- and Lower-Tisza Regions (to 
the Tisza reaches from Tokaj down to Titel). It is known that in this area the river 
has a rather slow water-course, that in the flood-plains limited by dams several dead-
arms can be found and the flood-plains may be here and there several km broad. 
As a rule, it is covered with willow and poplar forests, bushes, meadows. In time 
of flood, the flood-plain is covered with water from dam to dam. In this way, here 
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and there a 5 to 6 km broad water surface comes about, and the bed of dead-arms 
unites with the water of the river, as well. (Sketch-map). 
I have got my data from my observations for about a decade and a half, among 
these my notices on the floods in 1970 (the highest one in the course of our history) 
and in 1974 (lasting approximately half a year long, owing to three flood-waves 
connected to one another). 
In the times before the Tisza regularization, huge areas were inundated by flood 
waves flattening out in the Great Plain. In some places where the water never receded 
from a permanent water-world developed, where Amphibia and Reptilia lived in 
enormous populations. In our days, after the Tisza regularization, the conditions of 
flood develop under the general influence of natural water-course and hydrotech-
nique. These exert a negative or positive influence on the not too populous her-
petofauna living in the flood-plain. 
The life-rhythm of Amphibia and Reptilia is mostly influenced by the so-called 
"late-winter" — spring flood (March—April) and the so-called "green flood" or 
"spring-flood" (May—June). The Autum (leafy) flood appears but rarely with 
a major flood-wave and is only dangerous for the reptilia retiring to their winter-
sleep in a cavity (Lacertae and Natrix matrix). 
The flood-waves, pressed between dams, move with a large water-mass, faster 
and, therefore, their mechanical force is considerable. This is, owing to the drifting 
effect, unfavourable to the Reptilia living in the flood-plain. -
In the "living" Tisza, drifting is thoroughly efficient. At time of the flood-wave 
there are no Amphibia or Reptilia in the area of the permanent bed. 1 
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In the flood-plain interrupted by forests, in the area of the dead-arms bordered 
with grove-woods, the danger of being drifted appears only moderately. Here the 
current is lower. A large number of Amphibia (Bombina bombina, Rana esculenta, 
and Rana ridibunda), as well as a few reptilian species (Emys orbicularis, Natrix 
natrix) continue their living there under the conditions changed, too. ' 
The drifting, flooding-out effect of the flood-wave considerably depends upon 
the vertical localization of the dwelling-place of species. It exerts an immediate effect 
on the species living on the bottom of borrowing pits, seasonal puddles (Triturns 
cristatus, Triturus vulgaris), but a species living on smaller bulges, emergency-dams 
(Rana dalmatina) is only affected by higher water, and a species of arboricolous 
way of life, Hyla arborea, is hardly disturbed. 
By the higher water-level, stronger motion and, in connection with these, the-
lower temperature of a too long-drawn-out spring flood or of the aerly beginning 
summer flood, the opposition and later on the ripening of the eggs virtually of all 
the Rana species are hindered, resp. made impossible. In this case, the development 
of frog-spawns is undisturbed so to say only in the narrow riverside stripe running 
at the foot of dams. 
The time of floods often coincides with the egg-laying period of the reptilian 
species and overflowing the suitable places or destroying the eggs, they endanger 
particularly the populations of Emys orbicularis and Lacerta agilis. 
But there is exerted by floods a positive effect, as well, on the amphibian-rep-
tilian world of the flood-plain. 
The comparatively quickly receding floods of normal course leave behind, after 
their recession, several splashes of shallow water, ensuring in this way the optimum 
possibility for the multiplication of Reptilia. In the water of these inundations that 
are rich in mineral nutriments, the phytoplankton grows in profusion, furnishing 
plenty of food to the young newt and frog larvae and promoting by this the survi-
val of the amphibian population. 
The higher vapour content of the flood-plain is ensured by the evaporation of 
the inundations left behind and this considerably contributes to the multiplication 
of the insect stock. This means, on the other hand, to supply with good food the 
Amphibia that changed over to the dry-land way of life. 
The several amphibian larvae and young lunged shapes that developed in this 
way in the flood-plains have an important part in the further, ascending branch of 
the food-chain, as well. Apart from the small fish, the rich food consisting of young 
amphibians enables a whole range of water-fowl species (Anseriformes, Charadrii-
formes species) to settle down along the dead-arms, inundations. 
Let us investigate, further on, what kind of possibilities the species of the herpe-
tofauna have to survive floods, resp. how the" amphibian-reptilian population of the 
flood-plains regenerate. 
A part of Amphibia having a tail (Caudata), as mentioned, preserve themselves 
in the riverside zone. From here will be populated first of all the zonp lying in the 
vicinity of dams, the borrowing pits and plashes by Triturus cristatus and Triturus 
vulgaris species. ' . -
In case of frogs (Salientia), the possibilities are divided according to the way 
of life of species. 
A large part of the individuals of species (Bombina bombina, Rana esculenta, 
Rana ridibunda), depending constantly on water, stay at the areas of the flood-plain 
with rather still water, among the large quantity of the floated material at the sur-
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face of the water, or they take hold of the branches of trees, bushes standing out of 
water. In spite of high water, they live comparatively undisturbedly. 
In early Summer, 1974, when the flood already lasted for months, bombinators 
and marsh-frogs could be observed in hundreds in the more km broad flood-plain 
at Kortvelyes j' in an area similar to thai described above. At the surface of the about 
3 m deep water, among the several floated pieces of wood, they were active in a way, 
as if they had lived in a water of only a few cm depth. In a windless, sunny weather, 
the soft, melodious sound of several frogs could be heard from everywhere, at the 
extended water-surface. 
The populations of these species do, therefore, not suffer much from floods, and 
they overtake their losses. It is to be attributed to this, as well, that in respect of 
numerical proportion they are predominating in the flood-plain over the other frog 
species. 
A fragment of the population of species with a terrestrial way of life (Bufo bufo, 
Bufo viridis, Rana arvalis wolterstorffi, Rana dalmatina) preserve themselves in the 
riverside zone of the flood-plain. The regeneration of the populations is insignificant. 
This takes primarily place by the immigration of those living at the external dam-
sides. All the four species live but in small numbers in the flood-plain.^ 
Spade foot (Pelobates fuscus), which leads a similar way of life, occurs but 
rarely in the flood-plain. That some individuals of them survive even the long-lasting 
floods, I could observe in the Summer of 1974, at Kortvelyes. After the flood had 
receded, immediately at the riverside of the living Tisza in clay-earth, I found a 
living individual. (First proof of its occurrence in the Southern Great Plain, along 
the Tisza). 
The arboricolous way of life of Hyla arborea, which is rather independent of 
floods, was already mentioned above. The only species representing turtles (Testu-
dines) is the pond tortoise (Emys orbicularis). A small population of it are living 
in some dead-arms of the Tisza. As I have observed it survives floods. In the Tisza 
dead-arm at Kortvelyes it was found after the great flood in 1970 similarly as after 
the long-lasting triple-blood-wave of 1974. It lives in the leafy crown of trees in the 
forest under the water of the dead-arm, catching on the floated tree-trunks and among 
the branches during the flood. They are protected from being washed away and can 
get satisfying food, as well. Their youngs are, however, frequently destroyed by the 
flood. 
The regeneration of the species can only take place from the areas beyond the 
dams. But the pond tortoise lives but in few places of the Grait Plain, any more. 
Its population are decreasing more and more. In this area, they are near to dying out. 
Lizards (Sauria) are generally only represented by three species in the~flood-
plain: Lacerta taurica, Lacerta agilis, and Lacerta viridis. The latter two species 
occur but rarely in the generally inundated biotopes which are not fully convenient 
for them. Their settlement takes place from outside, from the protected area's. Smaller 
or larger populations of the sand-lizard (L. a. agilis) live in the dam-sides, less 
disturbed by floods. By the floods, rather their eggs are destroyed, if they were laid 
in the lower regions of the dam-side. The dam-repairing works in connection with 
flood-prevention cause larger damage to their population. 
From snakes (Serpentes) only Natrix natrix lives — sporadically in large num-
bers — in the flood-plain. The population of this agile and vigorous species are hardly 
disturbed by floods, at most their youngs will be thinned by these, as seen above. 
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Bakony Museum of Natural Sciences, Zirc 
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Abstract 
. The author, on the basis of his investigations performed in Szeged and his immediate vicinity 
in 1972, 1973, and 1975, is trying to get an answer to the question, what an influence was exerted by 
the increasing urbanization of the settlement upon the herpetofauna of the town. 
From the area of Szeged, there may be demonstrated 10 amphibious species and one variety, 
as well as 5 reptile species and two varieties altogether. As a result of the investigation it is to-be 
established that the herpetofauna of Szeged underwent a change in the course of decades. After the 
decrease in the individual number of species, as a result of the different injuries peculiar to civilized 
communities, there took place even a qualitative change. The less-resistant species, tolerating the 
standing harassment but with" difficulty, began being forced back and later disappeared (Emys 
orbicularis, Lacerta viridis). The"cause of the fast decrease in the species- and individual numbers 
of the herpetofauna is that, there is less and less area for the safe breeding and development of the 
brood of the amphibious and reptilian species. The waters of the area became polluted and thus as 
biotopes they begin to get unsuitable for the herpetofauna. Urbanization has an effect upon the 
behaviour of animals, as well. 
The herpetofauna may also be considered as an indicator of urbanization. Its change in the 
composition of its species- and individual numbers calls our attention to the necessity of prompt 
measures. 
* 
In the nature, there are induced considerable changes, as a result of the harmful 
environmental effects originating as by-products from civilization and the technolo-
gical development. The overwhelming majority of harmful effects can be observed 
in the vicinity of the industrial establishments organized in towns and in their neigh-
bourhood. "The town, together with the biotopes in her, is meaning an absolutely 
new ecosystem" (KERTAI 1973). 
The town environment is meaning changed essential conditions, developing 
new customs and behavioural forms not only for men but it has an effect on the 
animal kingdom, as well, and within that on Amphibia and Reptilia, too. 
On the basis of my investigations in Szeged and her immediate vicinity in 1972, 
1973, and.1975, as well as on that of the literature connected with this subject, I should 
like to describe the herpetological picture of the town, as well as the transformation 
of the herpetofauna as a result of the increasing urbanization of the settlement. 
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Characterization of the area investigated 
Szeged lies in the southern part of the Great Hungarian Plain, on both riversides 
of the Tisza, at the mouth of the Maros. The whole area is essentially to be regarded 
as the flood-plain of both rivers. The region belongs in its entirety to the domain of 
the warm, dry climate with hot Summers, and even it is the most typical representa-
tive of that. 
Szeged is today already a great city, having more than 120,000 inhabitants 
and a well-developed industry. As a lowland town, in her peripheral parts she has 
preserved her rural character. But after building new housing estates, the quarters 
of rural character begin to be driven back. As a result of the oil and natural gas 
mining, organized in the recent past, the pace of the development of the town has 
accelerated. The number of the industrial establishments exceeds 200. 
Biotopes of the herpetofauna 
From the point of view of the herpetofauna the character of biotopes is of 
decisive importance. 
The area of Szeged may be called rich in waters. There are to be distinguished 
the following water biotopes. 
(I) Cons t an t water b i o t o p e s : 
The open water surface does not disappear in any period of the year. From the 
point of view of the origin, there are four groups to be distinguished. These are: 
the dead-arms, the natural and artificial standing waters, and the river waters. 
Most typical representative of the river waters is the Tisza. Its herpetologica. 
conditions are reported on in details by M . MARIÁN in his paper published in 19631 
The canals of the town belong to the river waters, as well. The water of these is pol-
luted. At their watersides only the Rana ridibunda can survive. The quite unicol-
oured green, markingless individuals of it can be observed in them. (Main Canal 
for Inland-Water Regulation.) 
From the dead-arms, the Dead-Tisza at Hattyastelep and the Dead-Maros can 
be found in the area of Szeged. The water of both dead-arms are polluted, mainly 
owing to the industrial waste-waters and the sewage-waters conducted into it. The 
- oilpollution is also considerable. These dead-arms are the biotopes of Rana ridi-
bunda, as well as of a small number of Bombina bombina, and Natrix natrix. 
Most typical representative of the natural standing waters is Lake Fehértó at 
Szeged. From the artificial standing waters the ponds round the brick-works are 
largest. 
It is equally characteristic of the lakes in Szeged that, without almost any excep-
tion, they are all overpolluted. The unique exceptions to this are, at most, only the 
small artificial pond in the Botanical Gardens, the lake at Baktó, and Lake Vörös-
kereszt (Red Cross). Most of the lakes and ponds are filled in with town garbage and 
other, mainly industrial wastage. In this way, the shallow reedy marshes, the flat 
banks, that were so important from the point of view of the herpetofauna, disappear: 
the open water alone may serve as a biotope to these (Sancerponds, Téglagyári 
(Brick-work/-pond). Háromszög- (Triangle-) and Kátai-ponds are filled up almost 
completely. Accordingly, the herpetofauna is also driven back in these placesf 
In pond Háromszög-tó, the common snake (JÁ), was still living at the end o. 
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the sixties. In 1973, however, it disappeared from this place already completely. 
From the overpolluted waters, after Natrix natrix generally disappears Bombina, 
later on Rana ridibunda, as well. The herpetofauna may be regarded as completely 
extinct in the large lakes in the vicinity of the Zsámbok-meadow row, as well as in 
the ponds beside the Bakay Nándor street. Oil-pollution is considerable in both 
cases, and the garbage unloading of various origins is also considerable. 
(II) Pe r iod ica l water b io topes ' 
After thawing of the snow in Spring, or after major rainfalls, the areas of deeper 
site (reedy part in Móraváros), the ditches by the roadside are being filled with water, 
but in the middle of Summer they become, as a rule, already completely dry. The 
periodical water biotopes are suitable to let the youngs of frog-species grow up in 
them. As a result of introducing public amenities in the streets, the various building 
operations, construction of highways, embankments, the number of this biotope-
type decrease more and more. 
(III) Wet b io topes 
There are belonging here those biotopes where the open water surface is missing 
in largest part of the year, but the area — owing to its different peculiarities — remains 
wet during the whole year. In these places it is made possible by the microclimate 
that the members of the herpetofauna survive the summer aridity. A wet biotope can 
mainly develop in places covered with reeds (Kiskundorozsma) and in meadows 
where the water-table is high or which is permanently inundated by some kind of 
"spring" (water-tap, canal-water). Such places can be found e.g. in the vicinity of 
Lake Ballagi-tó and the Cserepes row. The Amphibia and Reptilia retreat in the 
middle of Summer from the periodical water biotopes into the wet biotope, striving 
to survive there through the dry period. There is given shelter by this biotype, apart 
from Triturus cristatus, Bombina bombina, Rana ridibunda and to Natrix natris, 
as well. Owing to the causes mentioned above, the area of the wet biotopes is also 
decreasing more and more. 
(IV) Dry b io topes 
The decrease in wet biotopes takes place in favour of dry biotopes. But the 
areas, developed by filling in, do not mean the formation of new biotopes for frogs 
and lizards, enabling them to continue a dryland life. The cause of this" is pollution 
and the lack in plants and food. 
In the parks of the town centre Lacerta agilis still occurs sometimes. In the 
meadows that are in the vicinity of the inhabited areas, besides the sand-lizard 
(L. a. agilis) lives Lacerta taurica, as well. In the gardens of houses Bufo viridis 
takes shelter. The green toads (B. viridis) which go out hunting in the evening, 
often fall a victim unfortunately to the motor traffic or to passers-by. / 
Characterization of the herpetofauna 
At composing the herpetofaunic picture of Szeged I have taken into considera-
tion, apart from the literature dealing with this subject and my own observations, 
also the collections of the Ferenc Móra Museum, Szeged (MM) and of the Depart-
ment of Zoology, Gyula Juhász Teachers' Training College, Szeged (JÁ). 
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A M P H I B I A 
Triturus eristatus LAUR. : It occurs both in quite clean, transparent waters 
(Gedó) and in those rich in vegetable detritus. But it avoids waters containing much 
industrial and town garbage. In Szeged there are mainly such kinds of water, there 
are therefore but few habitats here. In the biotopes where it can be found, it is rep-
resented but with a small individual number, being not present in large masses like 
the common newt. Its habitat closest to the town centre was the Gedó (Tölgyes street) 
where it enjoyed a comparative calm. In 1975, however, a considerable part of this 
area was filled in with road materials. It is not probable, therefore, that it might still 
occur in this place. 
Habitats: Kiskundorozsma, reeds 1973, Gedó 1973, mouth of the Maros 1958 (MM), Lake 
Fehér-tó 1966 (MM). (The exact data on habitat will only be published in case of rarely occurring 
species). 
The essential conditions for the newt species are given less and less by the waters 
in the vicinity of Szeged. Its stock is retreating. Its habitats agree by and large with 
those of T. cristatus which is regarded to be. comparatively rarer. The former is 
present, in fact, in a much larger individual number. 
Its habitat that is closest to the town centre of Szeged, is the reeds at Kiskundorozsma (1973). 
Bombina bombina L.: If in Summer, owing, to a great drought, the waters are 
shrunken, a very large number of bombinators may assemble even in a small quantity 
of water. On September 3, 1973 in Kiskundorozsma, in a water of 4 sq.m surface, 
I counted 78+6 bombinators, on September 22, 1973 in the Ballagi-tó row in a 
water of 1 sq.m surface 66+3 bombinators (prototype+green-back variety). They 
took therefore shelter, even in late September, rather in waters of small surface 
than to switch over to the dryland way of life. October 10, 1973 was the earliest date 
when I found the species in dryland, too. , 
In the environs of Szeged, the bombinators (B. bombina L.) are typical individu-
als, they aren't hybrids. I could not observe any hybridization with bellied toads. 
I. SZABÓ (1959), in his paper on the distribution of bellied toads in this country, 
was also referring to the occurrence of B. variegata in the vicinity of Szeged. This 
individual found in Szeged may have been brought by the water of the Maros from 
the Carpathians. The distribution of the species in the Great Plain does not seem to 
be probable. I could not find any other data proving its occurrence. 
After the marsh-frog (R. r. ridibunda), the bombina tor is the most wide-spread 
frog species in Szeged. Both species live often beside each other in the same biotope, 
but within the biotope, their individuals keep separate locally from one another. 
The shallower, more protected parts are taken mainly by bombinators. 
They tolerate well enough the sewage-water Lake Kátai-tó, but try to avoid 
possibly the too polluted points of the biotope (Lake Háromszög-tó). 
Bombina bombina L. var. viridis MARIÁN: It lives in the same biotope as the 
bombinator. Its way of life, environmental conditions agree with those of the pro-
totype. The green-back variety of B. bombina lives about in such ratio beside the 
typical form as Lacerta agilis var. rubra lives beside its prototype (MARIÁN 1959). 
According to my two numerical estimates (cf.: above): on one occasion 7,14 per 
cent, on the other occasion 2,9 per cent of all the toads investigated belonged to the 
green-back .variety. 
Pelobates fuscus LAUR. ^Because of its concealed way of life, it gets but rarely 
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before our eyes. The sand-soils in the environs of Szeged meet the demands of this 
frog. 
Its habitats are: Lake Fehér-tó 1954 (MM), Újszeged, Dead-Maros 1962 (MM), Tápé, Malaj-
dok 1971 (MM). 
Bufo bufo L.: Its presence in Szeged is very rare. Some individuals proving its3 
occurrence have only been found in the flood-plain of the Maros so far. Its presence, 
however, in the Tisza reaches at Szeged is mentioned in a few observations (AVASI 
1973), as well. , 
Bufo viridis LAUR. : It is common everywhere in our country. It is present pri-
marily in gardens and in the neighbourhood of flats. It is wide-spread in the town 
centre of Szeged, too. In" Spring, it lays its eggs into the periodical waters running 
together in the vicinity of living -houses or canals of shallow water. Its eggs are' 
metamorphosed at about the middle of August (DELY 1967). According to my 
observations, this date is much earlier in the environs of Szeged. On July 1, 1972, a 
great many young individuals, scattered from the canal of the Szentmihálytelki 
street towards the gardens around. In late July, early August the priodical waters 
dry up. Were no change before the complete desiccation, then the larvae would 
perish. 
Hyla arboréa L.: It is the common foliage-dwelling frog of the Great Plain. 
Demanding constantly a humid, wet environment, it does not recede too far from 
the water biotope. In the collection of the Teachers' Training College nine Hylae 
arboreae can be found, collected on the side of dam in the Cserepes row, oh June 
24,1965. 
Rana arvalis woltersorffi FEJÉRVÁRY: It is a flatland animal. In the vicinity of 
Szeged it may be taken for rare. 
Habitats: Algyő, flood-plain of the Tisza (MM), Tápé 1964 (MM). 
Rana dalmatina BONAPARTE: Its occurrence in Szeged is proved with more 
data than that of the previous species. Nevertheless, the agile frog is álso to be regard-
ed as rare in the area investigated. 
Habitats: Porgány 1957 (MM), Tápé (MM), Boszorkánysziget 1958 (MM), the mouth of the 
Maros 1966 (MM), Újszeged (JÁ). 
Rana ridibunda PALL. : The dominant frog species of the waters in Szeged. In y 
most biotopes it is the sole representative of the herpetofauna. It is the unique wide-
spread Amphibion species of the "living" Tisza: Its general dispersion is helped by 
the fact that it tolerates water pollution comparatively well. It tolerates, to a lesser 
extent, even the oil-polluted water. In" the overpolluted, plantless waters the larvae 
cannot develop in lack of oxygen and food but the older, more developed individuals 
are able to survive in these, too. Their distribution is not influenced by the hydrogen-
ion concentration of the water * either. Their hiding place is found in garbage heaps 
as well as in other cases among the waterside plants (Lakes Sancer, Lake Háromszög-
tó). In the vicinity of industrial units (Lake Rókus at the brick-works, LakeKátai-
tó) it is driven back, primarily because of the lack of water area that would be suit-
able for raising its their young. 
In Sándorfalva, on September 24, 1972, after the rainy weather of the days be-
fore, far from any water biotope, in the open meadow, I found a "stray" Rana ridi-
bunda. The straying individuals like this have a great part in restocking the young 
biotopes (basin of borings for oil, roadside canals, etc.) very fast, preceding any 
other species. 
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R E P T I L I A 
Emys orbicularis L.: It used to be common everywhere in the Great Plain. 
But owing to the drainage of wet areas, the unreasonable devastation, the pollution 
of waters, its occurrence has become very rare today. It is a cautious animal that 
^prefers the quiet, undisturbed environment. But in Szeged, places like that are hardly 
to be found any more. In the collection of the Ferenc Móra Museum there are a 
number of emydids collected in the town centre of Szeged in 1961. But at present, 
its name could even be erased from the register of the herpetofauna in Szeged. 
Habitats: Town centre 1961 (MM), Lake Fehér-tó 1961 (MM), Dead-Maros 1961 (MM), 
Újszeged, canal 1961 (MM). 
Lacerta agilis L.: It is the most frequent reptile species of the meadows in the 
vicinity of Szeged. Opposite to the sand-lizard, it prefers the rather wet soil. At the 
town side of the dam, on the confines of Móraváros, the sand-lizard lives, while at 
the wetter side, sloping to the brick-works ponds, the agile lizard lives. 
On October 26, 1972, in the courtyard bricked of a house (58 Tolbuchin avenue) 
I caught an agile lizard as it marched towards a gap in the wall. From that the con-
clusion can be drawn that it may retreat into the houses, as well, for living there 
through the winter. From the reptiles, this species could mostly accomodate itself 
to the town environment. 
Lacerta agilis L. var. rubra LAUR. : In respect of way of life it agrees with the 
prototype. It lives in the environment of the outer pond at the. brick-works, in the 
same area as the fragile-lizard and sand-lizard. 
Lacerta viridis LAUR.: It is written on L. viridis by M. VASVÁRY: "I can mention it, 
from memory, in the vicinity of Szeged, on the confines of Kiskundorozsma... It 
lives, as anywhere, in the Great Plain, too, in places with trees and bushes. In this 
respect, the cemeteries are also very suitable for it." According to this communi-
cation from 1926, at about the turn of the century the green-lizard could not have 
been rare in Szeged. It is proved by the specimen found in the Ferenc Móra Museum 
that in the late fifties this species still lived in the area of the town (1958). Today we 
are looking for it in vain, it cannot be found any more. 
Lacerta taurica PALL. : From the reptiles in our country it is the most thermophil-
ous which avoids the wet areas. It got to this country from SE-Europe, at the end 
of the last century, and since then it is spreading (MÉHELY 1902, DELY-KOVÁCS 
1961). Its distribution in the flood-plain of the Tisza is reported on by MARIÁN 
1963). For its fast and considerable spreading it has to thank only itself, as a result 
(of its excellent adaptability. It is not rare in the meadows in the environs of Szeged, 
either. 
Natrix natrix L.: It is the only snake species it the environment of Szeged. It lives 
in the biotopes the water of which is comparatively clean and where the waterside is 
, flanked with reed or other vegetation. It avoids the polluted lakes and canals, going 
there at most only for food from the nearby wet meadows (Ballagi-pond row). 
Natrix natrix L. var. persa PALL. : Its ecology, way of life agree with those of 
the prototype (MUHY—PÁLFI 1957). 
In the outskirts of Szeged a canal is cut across by the Csongrádi avenue. On Sep-
tember 29, 1975, in the dust of the avenue an individual of it lay trampled down by a 
vehicle. It may have climed up on the avenue supposedly from the canal. 
The herpetofauna of Szeged organically belongs to the animal kingdom of our 
Great Plain. Both species of it are hill- and flatland types, i.e., eurytopic species that 
are characteristic of the Great Plain. 
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The species-number of Amphibia are rich, all the six amphibian families of 
this country are represented with ten species and one variety. In the reptile species, 
however, Szeged is poorer. From the reptile species in this country, five species and 
two varieties are present, while ten species are missing. The occurrence of these in 
the area investigated does not seem to be probable. In respect of the individual number 
the dominant species are: Bombina bombina, Rana ridibunda resp. Lacerta agilis. 
The effect of urbanization on the herpetofauna 
Summing up the facts above, it is to be established that the herpetofauna of 
Szeged underwent a change in the course of decades. After solving the regulation of 
inland waters, in line with a decrease in the water biotopes, there was also a decrease 
in the individual number of the herpetofauna. As a result of the civilization injuries 
(industrial pollution, filling in of lakes, etc.), however, there followed a qualitative 
change, as well. The less resisting species which tolerated the constant harassment 
with. difficulty, began to be driven back and then disappeared (Emys orbicularis, 
Lacerta viridis). The cause of the fast decrease in the species- and individual numbers 
of the herpetofauna is that there is less and less area where the youngs of the amphi-
bian and reptile species could be brought up safely. In the vicinity of lakes and ponds 
there is no untroubled point where, e.g., the common snake or pond tortoise could 
lay its eggs and the young developing from those would be safe. The waters are pol-
luted as a result of some materials (oil, various pesticides, detergents, and other 
waste matters) getting into them. In some places the water of lakes and ponds has 
achieved the pollution level that is preventing the eggs, after a possible egg-laying, 
from developing. Even if some eggs were reaching the larval phase, they would 
perish in lack of food, owing to the dissolved production-biological equilibrium. 
The waters of Szeged begin to become unsuitable not only for bringing up the young 
but, as a result of the- poorer insectfauna, they can provide for fewer Amphibia, 
as well. 
The urbanization has an effect upon the behavior of animals, too. As a result 
of the changed microclimate, the Amphibia come out earlier from their winter hiding-
places and thus a great many Amphibia fall a victim to the night frosts which are 
still frequent in Spring. On December 15, 1958 (!), a green toad jumped about in a 
street of Szeged (MARIAN 1963). The interruption of hibernation can be attributed, 
apart from the unexpected rise in the winter temperature, also to the influence of 
the town environment. 
A great many Amphibia and Reptilia fall a victim to the motor traffic and 
unreasonable human devastation, as well (trampling down, kill). 
Finally, it may be asked if it is a regular and unavoidable process that, as a 
result of the increasing urbanization of a settlement, the herpetofauna (together 
with the other groups of the fauna), during a comparatively short time, should un-
dergo so considerable changes. The spreading of civilization is followed, unfortuna-
tely, by the cessation, transformation of more and more biotopes. It is not regular 
at all that a "ring of garbage" should develop around the towns that becomes from 
the beginning, a check of any form of life. This devastation tendency may be retarded 
by reasonable and efficient measures and it is preventible. (Cf.: Act on the protec-
tion of the environment). 
In Szeged, the situation is not catastrophic, as yet. By putting in action the 
planned reduction works, the number of the more and more exuberant laystalls 
9 1 2 9 
around the town will — as a hope — be decreased and even eliminated. In the near 
future, Szeged will spend on the protection of the environment a quarter of a thousand 
million Forint. This amount shall surely provide for the possibility that in a town-
planning programme, thought over carefully, the smaller standing waters should 
not be condemned to death but — after their cultivated environment being organ-
ized — they should belong to the cityscape of a modern town that is in an evolu-
tion of rapid space. In this way, if we act still in due time, the herpetofauna that is 
more and more driven back at present, may regain its living basis in Szeged being 
in the state of urbanization. 
The herpetofauna may also be regarded as an indicator of urbanization. The 
changes in the composition of its species- and individual numbers draw our attention 
to the importance of taking the necessary measures. 
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DATA ON THE AVIFAUNA OF THE TISZA REGION 
IN SZATMAR—BEREG 
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(Received September 20, 1976) 
Abstract 
From June 22 to 29, 1976, a Nature Conserving and Ornithological Camp was in session at 
Tivadar, organized by the Hungarian Ornithological Association, in the course of which some 
ornithological observations and investigations were performed by the participants in the Tisza 
region in Szatmar and Bereg. 
Stock-takings were carried out by stripe method, in the different and characteristic biotopes 
found in the region. It was established that in the ornifauna of the region there occurred some moun-
tain-elements, as well: Picus cams G M - . Dryocopus martius BREHM, Columba oenas L . , etc. There 
were found some birds, nesting but rarely in our country: Crex crex L . , Asio flammeus PONT. , Cor-
vus corax L., etc. And the nesting of Luscinia luscinia in these reaches of the Tisza was proved, as 
well. Our work — has mainly ecological and faunistical importance. 
, Methods of investigation 
Taking into consideration that the work was going on not more than for eight days in the area 
in order to obtain as profound knowledge as possible, the collection of data was carried out in two 
sections: 
(1) The task of the netting-ringing section was to collect in the various biotopes, and to com-
plete the audio-visual observations with these results. 
(2) Stock-takings were carried out by the eco-faunistical section in the biotopes characteristic 
of the area, applying the stripe-method known in coenology. Every biotope was recorded by a num-
ber of work-teams on several paths at the same time. In this way, we have obtained a relatively large 
amount of data. These were already suitable to evaluate the dominance conditions and characterize 
the avifauna of the biotope. The observations were recorded in a special printed paper where, apart 
from the ornithological data, also the climatic, orographic, botanical, topographical, etc. factors 
had a part. 
The works of both selections completed each other very, well, because some species — e.g., 
Luscinia luscinia, Sylvia nisoria, etc. —" could only be observed by means of nets, while others only 
by being kept under observation. 
The biotopes under investigation were selected in the way so that the area should be represented 
best by them and, with the aid of them, a general picture should be formed. We are fully aware of 
that this picture is not complete. But the data achieved are so. valuable that they are worth being 
published, even in spite of being incomplete. 
Characterization of the area investigated 
The observations have comprised the Tisza flood-plain from Szatmarcseke to 
Gergelyiugornya and in some places — referred to later — the biotopes outside the 
flood-plain, as well. This is a flat area filled up with alluvial deposits where some 
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variety — a depression in the relief— is only given by the river beds abandoned. 
The flood-plain is covered with woods — mainly with Salicetum albae-fragilis and, 
in some places, in the higher parts with Fraxino-pannonicae Ulmetum —, with nut-
groves and — in a comparatively low percentage — plough-lands. As the Carpathian 
Mountains are near and as this is one of the regions of the country with the coolest 
climate, there may be found several mountain-elements both in Vegetation and 
fauna — in the ornis, as well. The height of the area above sea level is 106 to 110 m. 
The yearly average of the precipitation is 600 to 700 mm. The mean annual temperature 
is 8—9 °C. 
Evaluation of the results obtained 
Birds of woods a t the b o r r o w i n g pi ts 
In the course of our observations, there were established here 57 species, of 
which 51 proved to be nesting and 6 visited the biotope only for feeding. (Cf.: Table 1). 
The many-sidedness of the biotope is also shown by that, instead of the four 
nesting levels that are common in woods, here there are seven levels to be found, 
in which the distribution of species is as follows: 
species percentage 
Hatching at ground-level: 
Hatching at shrub-level: 
Hatching at tree-stem-level: 
Hatching at foliage-level: 
Hatching at water-level: 
Hatching at reed-level: 















This extremely rich avifauna is an important factor of the biological wood pro-
tection. This is most shown if we investigate the distribution of species on the basis 
of the quality of the food consumed. 





Abbreviations in the Table: 
R = r a r e A=accessory Sd=sub-dominant 
N=nest ing F = o n l y feeding species in the biotope. 










D = = dominant species 
D > 1 0 percentile D-value 
It is to be added to these, anyhow, that — in the course of recordings — the 
total number of bird individuals in~the area could not be observed anywhere. The 
above values remain, therefore, here and further on, too, below the real quantities. 
Birds of the wi l low-popla r groves 
(Salicetum albae-fragilis) 
In the course of our ranging over the terrain, we have established 30 nesting 
species, in which number the species hatching in settlements are not contained. 
(Cf.:Table 2.) 
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Table 1. Bird species observed in the woods at borrowing pits and 
their dominance relations 







1. Podiceps ruficoltis PALL 6 0,99 R N 
2. Ardea cinerea L. 2 0,33 R F 
3. Egretta garzetta L. 2 0,33 R F 
4. Nycticorax nycticorax L. 4 0,66 R ' F 
5. Ixobichus minutus L. 2 0,33 R N 
6. Ciconia ciconia L. 9 1,49 R F 
7. Anas platyrhynchos L. 19 3,15 R N 
8. Falco subbuteo L. 1 0,16 R F 
9. Falco vespertinus L. 1 0,16 R N 
10. Falco tinnunculus L. 19 3,15 R N 
11. Perdix perdix L. 8 1,33 R N 
12. Phasianus cochicus L. 12 1,99 R N 
13. Gallínula chloropus L. 11 1,82 R N 
14. Fúlica atra L. 3 0,49 R N 
15. Tringa ochropus L. 1 0,16 R F 
16. Columba oenas L. 6 0,99 R N 
17. Columba palumbus L. 5 0,83 R N 
18. Streptopelia turtur L. 25 4,15 A N 
19. Streptopelia decaocto FRIV. 3 0,49 R N 
20. Cuculus canoruí L. 26 4,32 A N 
21. St rix aluco L. 2 0,33 R N 
22. Alcedo atthis L. 1 0,16 R N 
23. Coradas garrulus L. 3 0,49 R N 
24. Upupa epops L. 6 0,99 R N 
25. Picus viridis L. 6 0,99 R N 
26. Picus canus GM. 5 ' 0,83 R N 
27. Dendrocopos maior L. 5 0,83 . R N 
28. Dendrocopos medius L. 1 0,16 R N 
29. Oriolus oriolus L. 14 2,32 R N 
30. Corvus cornix L. 32 5,31 A N 
31. Pica pica L. 6 0,99 R N 
32. Garrulus glandarius. L. 5 0,83 R N 
33. Parus maior L. 24 3,98 R N 
34. Parus caeruleus L. 5 0,83 R N 
35. Parus palustris L. 1 1,16 R N 
36. Remiz pendulinus L. 4 0,66 R N 
3 7 . Turdus philomelos BREHM 2 0,33. R N 
38. Turdus merula L. 5 0,83 R N 
39. Luscinia megarhynchos BREHM 14 2,32 R N 
40. Luscinia luscinia L. 2 0,33 R N 
41. Locustella fluviatilis WOLF 4 0,66 R N 
42. Sylvia atricapilla L. 15 2,49 R N 
43. Sylvia borin BODD. 4 0,66 R N 
44. Sylvia communis LATH. 7 1,16 R N 
45. Sylvia curruca L. 3 0,49 R N 
46. Phylloscopus collybita VIEILL 1 3 - 3,82 R N 
4 7 . Muscícapa striata P A L L . 2 0,33 R N 
48. Anthus trivialis L. 16 2,66 R " N 
49. Motacilla alba L. 3 0,49 R N 
50. Lanius minor GM. 6 0,99 R N 
51. Lanius collurio L. 11 1,82 R N 
52. Sturnus vulgaris L. 32 5,31 A N 
53. Passer montanus L. 140 23,25 D N 
54. Chloris chloris L. 2 0,33 R N 
55. Carduelis carduelis L. 6 0,99 R N 
56. Fringilla coelebs L. 18 2,99 R N 
57. Emberiza citrinella L. 12 1,99 R N 
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Table 2. Bird species observed in the willow-poplar gallery forests and their dominance relations 
^ n P T 1 P Q Individual D D Quality of O p v V 1 J observed per cent category staying 
1. Falco vespertihus L. 1 0 , 6 9 R N 
2. Phasianus colchicus L. 1 0 , 6 9 R N 
3. Columba oenas L. 1 0 , 6 9 R N 
4. Streptopelia tur tur L. 9 6 , 2 0 A N 
5. Streptopelia decaocto FRIV. 1 0 , 6 9 R N 
6. Cuculus canorus L. 7 4 , 8 2 A N 
7. Picus canus GM. 1 0 , 6 9 R N 
8. Dryocopus martius L. 1 0 , 6 9 R N 
9. Oriolus oriolus L. 5 3 , 4 4 R N 
10. Corvus cor nix L. 2 1 , 3 8 R N 
11. Parus maior L. 2 1,38 R • N 
12. Parus caer ule us L. 2 1 , 3 8 R N 
13. Aegithalos caudatus L. 2 1 , 3 8 . R N 
14. Sitta europaea L. 1 0 , 6 9 R N 
1 5 . Certhia brachydactyla BREHM 1 0 , 6 9 R N 
16. Turdus merula L. 4 2 , 7 5 R N 
17. Luscinia megarchynchos BREHM 2 1,38 R N 
18. Locustella fluviatilis WOLF 2 •1,38 R* ' N 
19. Sylvia atricapilla L. 14 9 , 6 5 Sd • N 
20. Sylvia borin BODD. 3 2 , 0 6 R N 
21. Sylvia communis LATH. 3 2 , 0 6 R N 
22. Sylvia curruca L. 5 3 , 4 4 R N 
2 3 . Phylloscopus collybita VIEILL. 6 4 , 1 3 A N 
24. Lanius collurio L. 3 2 , 0 6 R N 
25. Sturnus vulgaris L. 3 0 2 0 , 6 8 D N 
26. Passer montanus L. 2 7 18,62 D N 
27. Chloris chloris L. 1 0 , 6 9 R N 
28. Carduelis carduelis L. 2 1,38 R N 
29. Fringiüa coelebs L. 4 2 , 7 5 R N 
30. Emberiza citrinella L. •'• 2 1,38 R N 
In the biotope, the distribution of species according to their nesting levels is th 
following: 
species percentage 
Hatching at ground-level: 4 13,3 
Hatching at shrub-level: 11 3 6 , 7 
Hatching at tree-stem-level: 9 3 0 , — 
Hatching at foliage-level: 6 2 0 , — 
The explanation of the large number of species nesting at the stem- and shrub-
levels is that the old grove-woods are extremely rich in shrub-levels and soft-wood. 
The distribution of the avifauna according to feeding categories is the following: 
species percentage 
Carnivore — —• 
Insectivore 20 66,66 
Herbivore 8 • . 26,67 
Mixed eater 2 6,67 
The absolute dominance of the small-body insectivorous song-birds is, therefore, 
characteristic of the avifauna of the biotope. Their part in the protection of forests 
is important. 
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•We want to remark here, as well, that a settlement of Corvusfrugilegus L., con-
sisting of about 150—200 nests, 
Herbivore , 1 1 1 >1 
Mixed eater . ' ' 3 33,3 
Birds of the meadow 
The fresh meadows and grasslands of large extension are extremely characteristic 
of the plain in Szatmar-Bereg. They had developed mainly in the place of deforesta-
tions. Most characteristic of these is the Alopecuretum pratensis hungaricum 
association. In the course of our work, we have investigated the grassland at Kisar, 
extending nearly to the Tisza dam. On that occasion, we have observed in this bio-
tope 22 bird species, seven of which were only staying there for getting food. (Cf.: 
Table 4.) 
Table 4. Bird species observed in the meadow, and their dominance relations 
S p e c i e s Individual observed 
D 
per cent category 
Quality of 
staying 
1. Ciconia ciconia L. 1 0,37 R F 
2. Circus aeruginosus L. 1 0,37 R F 
3. Falco tinnunculus L. 4 1,49 R F 
4. Perdix perdix L. 2 0,74 R N 
5. Coturnix coturnix L. 3 1,12 R N 
6. Phasianus colchicus L. 8 2,98 R N 
7. Vanellus vanellus L. . 2 0,74 R N 
8. Cuculus canorus L. 1 o;35 R N 
9. Galerida cristata L. 2 0,74 R N 
10. Alauda arvensis L. 2 0,74 R N 
11. Corvus comix L. 10 3,73 R F 
12. Corvus frugilegus L. 200 74,62 D F 
13. Saxícola torquata L. 1 0,37 R -N 
14. Saxícola r übet ra L. 6 2,23 R N 
15. Acrocephaluspalustris BECHST 1 0,37 R N 
16. Acrocephalus Schoenobaenus L. 1 0,37 R F 
17. Sylvia communis LATH. 3 1,12 R N 
18. Motacilla flava L. 8 2,98 R N -
19. Laniiis minor GM. 1 0,37 R N 
20. Lanius collurio L. 8 2,98 R N 
21. Carduelis carduelis L. 2 0,74 R F 
22. Emberiza citrinella L. I 1 0,37 R N 
This biotope — as compared with similar areas to be found at lower stretches 
of the Tisza — was found to be rich in respect of both the individual and thé species 
numbers. 
Although in a meadow there are only rather one-sided nesting possibilities, we 
meet groupes hatching at not fewer than three levels : . 
species percentage 
Hatching at ground-level 10 66,6 
Hatching at shrub-level 4 26,7 
Hatching at foliage-level 1 . 6 , 7 
The presence of the latter two groups in the meadow is explained and made 
possible by the dispersed willow-bushes and trees there. 
13.5 
On the basis of the quality of the food consumed the distribution of species is 
the following: 
species percentage 
Carnivore 3 13,6 
Insectivore 12 54,5 
Herbivore 5 22,8 
Mixed eater 2 9,1 
The biotope has, therefore, primarily within the mosaic-complex of the region, 
some feeding importance. 
Birds of f i sh -ponds 
It was made possible by the soil conditions of the region, as well as by the rich 
system of canalization, to build fish-ponds in several places. One of these — that 
lying between Fehérgyarmat and Kisar (the fish-pond system at Fehérgyarmat) — 
was investigated by us. As a result of our observation it was found by us in this biotope 
type, at the junction of the rivers Szamos and Tisza. Two other heronries were found at 
Jánd and Szatmárcseke. Here the nesting of Ardea cinerea L., Egretta garzetta L., 
and Nycticorax nycticorax L. was established. The quantitative elaboration of the 
settlements has, however, not taken place, as yet, owing just to the short time and 
because of being strongly covered with leaves. This will be one of the tasks of the 
further research work. 
Birds of the mor t l ake a t T ivada r 
In the stretch investigated, several smaller or larger mortlakes of artificial 
origin have been found. One of these takes place between Tivadar and Jánd, outside 
the flood-plain, surrounded by plough-lands. 
At stock-taking, there were only observed 9 species, 7 of which proved to be 
nesting. (Cf.: Table 3.) 
Table 3. Bird species observed in the mortlake at Tivadar and their dominance relations 
S p e c i e s Individual D D Quality of observed per cent category staying 
1. Ardea cinerea L. 2 3,03 R F 
2. Ixobrychus minutus L. 17 25,75 D N 
3. Anas platyrhynchos L. 4 6,07 A F 
4. Gallínula chloropus L. 14 21,21 D N 
5. Fúlica atra L. 7 10,61 D N 
6. Cuculus canorus L. 7 10,61 D N 
7. Acrocephalus arundinaceus L. 12 18,18 D N 
8. Acrocephalus schoenobaenus L. 1 1,51 R N 
9. Motacilla alba L. 2 3,03 R N 
As compared with the former ones, this biotope already demands a considerable 
specialization and, therefore, the number of species diminished. At the same time 
— in proportion to the area — the number of individuals belonging to the same spe-
cies were considerable. It is just a result of this, as observed in connection with do-
minance, that the limit-values of a dominant category were achieved by not fewer 
than five species. 
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The species have hatched — according to the possibilities given by the biotope — 
at three levels: 
species percentage 
Hatching at ground-level 1 1 11,1 
Hatching at water-level . 2 27,6 
Hatching at reed-level 4 57,1 
Both nesting levels, characteristic of the mortlake, had equally a dominant 
species each. And even more of them. But with regard to the differences in food and 
to the division of the area into "reviers", they did not mean any food-competition 
to one another. According to the quality of the food consumed, the species observed 
are distributed as follows: 
species percentage 
Carnivore - 1 11,1 
Insectivore 4 44,5 
As seen from the data, the species observed could only be found in a very low 
individual number, and the area was visited by the majority of them only for getting 
food. This is understandable because for nesting there are not provided for too many 
opportunities by the narrow fringe of reed. By the not more than seven hatching 
species the following distribution was shown in relation of the nesting levels : 
species , percentage 
Hatching at ground-level 2 28,5 
Hatching at water-level 3 43,— 
Hatching at reed-level 2 28,5 
The area is, therefore, rather a feeding biotope, frequented by birds, partly 
owing to the fish foods accumulated a t the waterside, partly because of the food 
provided for by the pond. 
Table 5. Bird species observed at the fish-pond at Fehérgyarmat and 
their dominance relations 
S p e c i e s Individual D . D Quality of observed per cent category staying 
1. Ardea cinerea L. 8 7,34 Sd F 
2. Ixobychus minutas L. 3 2,75 R N 
3. Ciconia ciconia L. 2 1,83 R F 
4. Anas platyrhynchos L. 12 1 1 , — D N 
5. Spatula clypeata L. • 4 3,67 R F 
6. Aythya ferina L. 5 ^ 4,58 A N 
7. Aythya fuligula L. 4 3,67 R F 
8. Aythya nyroca GÜLD. 2 1,83 R N 
9. Gallínula chloropus L. 6 5,50 A N 
10. Fúlica atra L. 2 1,83 R N 
11. Larus ridibundus L. 2 1,83 R F 
12. Streptopelia turtur L. 20 18,34 D F 
13. Corvus cornix L. 10 9,12 Sd F 
14. Corvus frugilegus L. -25 22,93 D F 
15. Acrocephalus arundinaceus L. 4 3,67 R N ' 
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Birds of the ash-e lm grove 
(Fraxino pannonicae-Ulmetum) 
From the association covering in olden times a large part of the plain in Szatmár-
Bereg, only some smaller or larger spots are to be found any more in our days. In 
one of these places — the forest at Birhó belonging to Fehérgyarmat —.we have 
performed a detailed survey, and in another— in the forest of Bockerek in the vicin-
ity of Vamosatya- — a comparativ collection of data. But in the latter one — in 
lack of a suitable time — there was no coenological recording and netting. These 
old forests have rich grass- and shrub-levels and, correspondingly, they have an 
extremely colourful avifauna. (Cf.: Table 6, demonstrating the results of the surveys 
made in the forest at Birhó.) 
Table 6. Bird species observed in the ash-elm grove and their dominance relations 
S p e c i e s Individual D D Quality c observed per cent category staying 
1. Pernis apivorus L. 1 0,43 R N ' 
2. Buteo buteo L. 1 0,43 R N 
3. Falco subbuteo L. 2 0,86 R N 
4. Falco tinnunculus L. 2 0,86 R N 
5. Phasianus colchicus L. 4 1,74 R N 
6. Columba palumbus L. 7 " 3,04 R N 
7. Streptopelia turtur L. 7 3,04 R N 
8. Cuculus canoras L. 6 2,60 R . N 
9. Coradas garrulus L. 3 1,30 R N 
10. Jynx torquilla L. 1 0,43 R N 
11. Picus viridis L. 2 0,86 R N 
12. Dendrocopos maior L. 4 1,74 R N 
13. Oriolus oriolus L. 7 3,04 R N 
14'. Corvus corax L. 3 1,30 R N 
15. Corvus cornix L. 3 1,30 R N 
16. Garrulus glandarius L. 3 1,30 R N 
17. Parus maior L. 6 2,60 R N 
18. Parus caeruleus U. 4 1,74 R N 
19. Sitta europäea L. 3 1,30 R N 
2 0 . Turdus philomelos BREHM 2 0,86 R N 
21. Turdus merula L. 7 3,04 R N 
22. Luscinia megarhynchos BREHM 24 10,43 D N 
23. Luscinia luscinia L. — 1 0,43 R N 
24. Locustella fluviatilis WOLF 4 1,74 R N 
25. Sylvia atricapilla L. 14 6,08 A N 
26. Sylvia nisoria BECHST. 2 0,86 R N 
27. Sylvia borin BODD. 1 0,43 ' R N 
28. Sylvia communis LATH. 2 0,86 R N 
29. Sylvia curruca L. 6 2,60 R N 
30. Phylloscopus collybita VIEILL 3 1,30 R N 
3 1 . Phylloscopus sibilatrix BECHS 4 1,74 R N 
3 2 . Muscícapa striata P A L L . 2 0,86 R N 
33. Anthus trivialis L. 3 1,30 R N 
34. Lantus collurio L, 17 7,39 Sd N 
35. StUrnus vulgaris L. 5 2,14 R N 
36. Passer montanus L. 18 7,82 Sd N 
37. Chloris chloris L' 15 6,52 A N 
38. Carduelis carduelis L. 2 0,86 R N 
39. Fringilla coelebs L. 27 11,74 D N 
40. Emberiza citrinella L. 2 0,86 R N 
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It is here to be mentioned immediately that in the very similar but still larger 
forest at Bockerek, that was in a more original state, besides the above mentioned 
ones, the following species could also be observed: Ciconia nigra L., Crex crex L., 
Dryocopus martins BREHM, Dendrocopos minor GOTZ. And even here, in the neigh-
bourhood, in the forest Gatlapos I I at Beregsurany, the nest of Asio flammeus PONT. 
was found this year. 
The large number of the rarus — rare — species is characteristic of the dominance 
conditions. This is completely regular due to the ecological richness of the biotope. 
The utilization of nesting levels, that is to say, the distribution of species according 
to these levels, is well-balanced and corresponds to the character of the biotope: 
species percentage 
Hatching at ground-level 7 17,5 
Hatching at shrub-level 11 27,5 
Hatching at tree-stem-level 10 25 
Hatching at foliage level 12 30 
Investigating the distribution of species according to their food, we are obtain-
ing the ratios characteristic of the forest. It is shown by that that the biological part 
of this community is primarily in the domain of protecting the forests. 
s species percentage 
Cornivore 4 10,— 
Insectivore 26 65,— 
i Herbivore 7 17,5 
Mixed eater 3 7,5 
Summing up the above facts, it can be established that the mosaic-complex 
of the Tisza region in Szatmar—Bereg has an avifauna rich both in species and 
individual numbers. In this, a large number of mountain-elements — Picus canus 
GM., Dryocopus martius BREHM, Columba oenas L. — may be demonstrated. In 
addition, it is a considerable result of the work of observation that the presence of 
Luscinia luscinia L. was proved in these reaches of the Tisza, as well. There were 
found some species, too, which are belonging today to the rare nidatory birds in 
our country — Crex crex L., Asio flammeus PONT., Ciconia nigra L., Corvus corax L. 
From the ancient avifauna of the area the most valuable bird associations are 
preserved for us by the forests, providing for most protection. The earlier mentioned 
species are all bound to forests, as well. 
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Abstract 
The paper is showing the nesting stock of the heronry in the nature conservation area at Sasér, 
in the period between 1948 and 1976. The evaluation of these statistics is dealing with the damaging 
possibilities of the concurrence of the rook. It is established that the fluctuation of the population of 
the heron species is connected first of all to the uncertainty of the alimentary conditions. Owing to 
the aggressivity of "rooks, the heron species take their nesting sites here one month later than nor-
mally, when the concurrent species already left the area, together with its progeny. 
Introduction 
In the years following World War II the environment of the wooded steppe in 
Eastern Europe changed radically. By the expansion of the agricultural areas 
ithe rooks, being indigenous there in immeasurable numbers, were also hard 
hit, in so far as the nesting demands of tűs species were no more satisfied by the planted 
forest belts replacing the natural grove-woods. It may be explained by this that the 
flights of rooks, straying towards the west in the winter period, remain behind in the 
Carpathian basin in larger and larger numbers after Spring arrived. This phenome-
non is equally alarming from the points of view of-agriculture, wild-fowl-económy, 
and nature conservation. The forest types suitable for nesting grow less here too, and 
rooks are constrained to take part in more and more populous colonies. The envi-
ronment of their nesting site can, therefore, provide for their alimentary basis with 
more and more difficulty. In the mechanized-chemicalized agricultural environment 
the alimentary picture of the rook, known from earlier years, has also changed be-
cause "the presence of the earlier given insects, small mammals, and weed-seeds is 
eliminated by the up-to-date plant protection. The rook is constrained, therefore, 
to become raptorial and covers its alimentary, demands more and more with bird's 
eggs, young animals, or the mass of the seeds of cultivated plants. This vigourous, 
sociable species of large body damages the other animals, multiplying or feeding in 
the same living-space, by its aggressivity. This problem arose in case of the heronry 
in the reservation at Sasér, in the vicinity of Hódmezővásárhely, the nesting community 
of which was rook-free after 1948, but it has been constrained since 1952, already 
for 25 years, to share its place with a rook colony consisting of more than a thousand 
pairs. 
141-
Exercise and methods 
It is demanded by the tratment of the values of the nature conservation area at Saser, to keep 
there in evidence the stock of nesting birds annually, as exactly as possible. An explanation of the 
fluctuations observed during surveys is demanded by the practical protection. By means of the 
Tables published, I want partly to give a summary of three decades of the heronry of international 
reputation and, on the other hand, I endeavour to evaluate the continuous fluctuations in the stock 
by reason of my experiences. 
The heronry at Saser has come about in a reservation of 70 ha, formed from the flood-plain 
of the Tisza, in a 70 to 80 years old forest stand of Salicetum albae fragilis. The description and fauna 
of the area protected, as well as a list of papers relating to these, are specified in my works (STERBETZ 
1972, 1975). The stock of herons nesting here have been counted yearly by me and co-workers, since 
we recognized this area in 1948. The spring counting of the nests hidden among the leafy boughs 
20 m high is extremely difficult. And after the fall of the leaves it is only possible in the relation of 
rooks because the nests of the different kinds of herons are easily confounded. I was trying, there-
fore, to give an acceptable picture by summarizing the results of the different methods. The species 
represented but by a single pair or but a few pairs, could be counted exactly. A most practical way 
of taking into account the species of heron forming populous colonies was to count the old birds 
when they started to feed in the small hours of the morning, in the period before letting fly their 
youngs. This counting can be solved with great certainty from the dams on the right and left sides 
of the Tisza. 50 per cent of the numbers of the old birds seen mean the nesting birds. The recognition 
of the rook settlements, estimated in the different years to be 2 to 3 thousand pairs, takes place in 
the leafless winter season, by takint into account the nests uninhabited. The rook-nests can at most 
confused with the nest of Ardea cinerea.The low number of these, however, does not influence too 
much the result of large numbers. Working with methods like this, a 3 to 5 per cent source of error 
was made probable by comparing the final numbers stated by the single observers. 
Results 
In Table 1 the statistics of rookfree settlements is shown, in Table 2 that of the 
settlements held in common with rooks. It appears from the columns of figures that 
the population fluctuation of Corvidae, hatching at Sasér systematically, equally 
manifested itself before and during the presence of rooks. Its exclusive explanation 
is, therefore, by no means the aggressivity of the rook colony. The always unstable 
food conditions, however, in the environment of heronry can be, all the more, paral-
leled with it. In the nineteen-fifties the rice-plantations at Hódmezővásárhely 
generally influenced nesting still advantageously. Later on, however, owing to the 
Table 1. Development of the heronry at Sasér in the years 1948—51 
C. frugi- E. gar- A. rallo- N. nycti- A. cine- P. falci- p . H. albi-









5 300 200 — — 1 
12 300 150 — — 1 
20 200 100 — — — 
24 200 120 — — — 
areal decrease in the rice-fields rich in food and the plant protection in the remainders 
of those, the importance of this feeding-stuif basis diminished very much. The food 
supply of the Tisza flood-plain is regulated by the casual floods. The present-day 
arrangement of the terrain of flood-plain, resulting also in the disappearance of the 
pools in borrowing pits and other seasonal waters, similarly to rice-fields, makes 
also here more and more uncertain, how to provide for food. The alternation of the 
years rich and poor in food is also reflected by the fluctuating population conditions 
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of the heronry. All this is particularly supported by the years 1968 and 1971, when 
in a distance of about 3 to 4 km from Saser, to a stretch known under the name 
meadow "Barci-ret" in the flood-plain on the left riverside, from the earlier stock 
of the Saser about 50 pairs of Egretta garzetta, the same number of Ardeola ralloides 
and several Nycticorax nycticorax moved to the seductive life-space of the inundated 
areas. After ceasing of the seasonal water-level, the birds again nested in the settle-
ment at Saser next year. 
The successful multiplication of the corvids is nonetheless severely damaged 
by the aggressivity of the populous rook settlement. In the source of the altercations 
for the nesting sites, later on for robbings of eggs and youngs, the rooks attacking 
always in large numbers have proved stronger. A result of this continuous concurrence 
was that 4 to 5 years after the settlement of rooks, Egretta garzetta, Ardeola ralloides, 
and Nyticorax nycticorax consistently begin to nest here one month later than in the 
other heronries of the country. This time, the young rooks are already well-developed, 
a number of them had already left the nest and the nesting sites gradually left by 
rooks can be occupied undisturbedly by the small corvids of weaker constitution. 
The multiplication cycle of the vigorous Ardea cinerea is, on the other hand, hardly 
noticeably influenced by the gaining ground of rooks. 
Table 2. The heronry at Saser in a life-space common with the rook 
C. frugi- E.4gar- A. rallo- N. nycti- A. cine- P. falci- p . , H. albi-
legus zetta ides corax rea nellus caroo c j j j a 
1952 1500 96 24 200 100 — — — 
1953 2000 78 40 200 40 — — — 
1954 2000 80 32 80 30 — — 1 
1955 2000 150 11 120 25 — — — 
1956 2000 100 15 70 20 — — — 
1957 2000 80 20 170 30 — — 1 
1958 2000 120 22 200 30 — — — 
1959 3000 52 36 60 20 — — — 
1960 3000 60 25 100 50 
1961 3000 60 52 100 20 — — — 
1962 3000 ' 70 40 150 20 1 — 1 
1963 3000 60 20 . 1 0 0 20 — — — 
1964 3000 60 10 150 40 — 9 — 
1965 3000 70 20 70 25 — 4 — 
1966 3000 70 5 30 15 — 3 — 
1967 3000 70 10 30 50 — — — 
1968 3000 30 20 30 30 — — — 
1969' 3000 50 20 25 30 — — — 
1970 3000 15 2 5 50 — — — 
1971 500 4 4 20 20 . — — — 
1972 400 25 15 30 25 — — — 
1973 500 40 15 80 20 — — — 
1974 400 100 30 60 80 — — _ 
1975 300 40 10 50 40 — - — — 
1976 100 30 2 120 30 — — — 
Note: The numbers published for the several species mean the numbers of nesting pairs, in case of 
both Tables. 
Haliaetus albicilla, registered as a casual nester in the heronry, hatched on some 
occasions at Saser and in the near-by flood-plain, using alternating nests (in "Barci-
ret", at Kortvelyes). Its final absence must have been induced by the killing off of -
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the nesting pair, as a result of the lack of discipline of hunters.' The presence of 
Phalacrocorax carbo for three years is explained by the disturbance connected with 
the necessary stock reduction of its only nesting settlement in Hungary, at Little 
Balaton, and by transitional dispersion taking place for that reason. Plegadis falci- _ _ 
nellus is a rhapsodical nester in the whole of Europe. 
Since 1971, the rook stock at Sasér has been reduced suddenly to its one-sixth 
part and, since then, too, it has been continuously decreasing. It deserves attention 
that ten years ago we already tried on a few occasions to disperse the settlement in 
early spring with sporting-guns and other alarm metods-always without any result. 
Now, however, there followed under natural conditions the state of some boredom 
of the environment. And that is very encouraging in respect of the future of the smaller 
corvids that have been damaged by some permanent stress effects. 
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O N T H E A C T I V I T Y O F T H E T I S Z A - R E S E A R C H W O R K I N G 
C O M M I T T E E I N 1 9 7 6 
M . MARIÁN 
Work-team of the Hungarian Academy of Sciences fo r Tisza-research, 
Szeged, Hungary 
(Received 26 July, 1977) 
The work of the Tisza-Research Working Committe continued in the frame-
work of the 5- and 15-year plans approved by the Hungarian Academy of Sciences, 
concerning the theme: „A complex research of the Tisza and its flood-plain, with 
respect to the river barrages and the nature conservation areas." 
The research work is connected in the 15-year long-range plan of the Hungarian 
Academy of Sciences.with the detail-work named: 2.3 „Research into water ecosys-
tems", within the main direction: „Protection of the natural environment of man 
(biopshere)", belonging to the programme „Man and Biosphere". It was inserted 
into the research-plan 1976—1980 of the main direction of the biosphere-research 
at departmental level. 
The research was continued in the whole Hungarian Tisza stretch, with the great-
est intensity, at any rate, in three concentrated areas, indicated according to the 
social demands. These are: 
1. In the place of the Reservoir of about 200 square km surface, developed above 
the Tisza II river barrage (Kisköre), we have fixed the present state of the ecosystems, 
following with attention their beginning transformation. We offerred a proposal for 
designating the nature conservation area. In this district, a collective of our co-
workers functioning in the Kisköre Laboratórium have worked as one of the units 
of our group. Our meteorological stations functioning at two points of the area, at 
Sarud and Tiszaszőlős, were measuring the mesoclimate through the whole year. 
2. In-the district of the projected Tisza III reservoir (Csongrád) we have investi-
gated the present state of ecosystems, in addition to the basic research, with the aim, 
to make suggestions for preserving in an uncorrupted state certain valuable Tisza -
reaches, resp. their biocoenoses in the course of the nature transformation. The 
investigations performed in the district ,of the Dead-Tisza Arm at Tőserdő belonging 
to the Kiskunság National Park served, at the same time, the aims of the National 
Park, as well (discovery of the living world of the reservation). In the experimental 
area outlined here, there functioned an ornithological stock-taking group. 
3. The research works in the Region-Conservation District at Mártély continued 
primarily for region reconstruction. In the botanical and ornithological experimental 
areas a collective work was carried out. Our mesoclimate-station at Körtvélyes per-
formed its meteorological observations through the whole year: 
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Besides these, investigated areas were also the following river-reaches: the environ-
ment of Szeged, the Upper-Tisza, Maros, Sajó. 
The number of studies prepared was 20. From these 10 were published. There 
were two popularizing articles. Of their research results 18-co workers have rende-
red account in 32 adresses, delivered in the Tisza-Research Conferences, Hydrobi-
ological Days, the Biological. 
Itinary Congress, in the Hydrobiological Refresher Course, in the Society of Hun-
garian Hygienists, the Hungarian Biological Society, in the Synposion of Hungarian 
Malacologists, at the Conference of the Scientific Research Institute for the Mana-
gement of Water-Supplies, at the session of the National Institute of Public Hygiene, 
at sessions of the Hungarian Ornithological Association and of the Ornithological 
and Nature Conservation Circle. 
Five co-workers participated in inland field-trips for exchanging working experien-
ces abroad (Southern Tisza) was one co-worker. 
Two co-workers enjoyed the scholarship of the Hungarian Academy of Sciences 
for supporting the scientific research work of secondary-school teachers. 
The number of members of the Working Committee is 46, they are living in 14 
communities of the country. In the course of 1976, four new co-workers became con-
nected with our programme. 
The distribution of researchers according to their special fields is: hydrobiology 
21, botany 5, zoology 18, physical geography-climatology 2 persons. 
At Tisza-Research Conference VII, held on May 7—8, the co-workers rendered 
accounts in 20 addresses of the result of their research work, and there were almost 
100 contributions to the discussions over the delivered addresses. The formulated 
propositions, recommendations mimeographed were sent, apart from members, to 
the interested institutions, as well. 
The summaries of the addresses at the Conference have been published in an 
independent booklet. 
There was also issued a mimeographed publication bearing the title „Publication 
II of the Tisza-Research Working Committee (1973—1975)", containing the bibliogra-
phical data of studies. 
Our published periodical is vol. X of the Tiscia. Its publication was promoted 
by the material assistance of the Executive Committee of the Middle-Tisza Region, 
as well. 
By means of the Tiscia, we are in a regular contact of exchange of publications 
with about 35 scientific institutes at home and abroad. 
In the Centre of the Tisza Research, the establischment of a Tisza-Research 
library with the help of the exchange material has been finished. Several hundreds 
Of in- and outlandish publications dealing with the researches into the waters and 
their environment are here at the disposal of co-workers. 
The problems connected with research and publication were treated at sessions 
of the Tisza-Research Working Committee (TRWC), held on three occasions, and 
of the Editing Commission of the Tiscia, at two occasions. 
In the course of the year, co-workers and the competent organs were informed 
more than once by means of a multiplied material. (E. g., on the projected Tisza III 
river barrage, the region reconstruction at Kôrtvélyes and the reflection of the Forest-
Organizing Committee, details of the 5-year plan prepared for years 1976—lé80, 
etc.). 
For the research work carried out in the Kiskunság National Park there was 
secured some material support by the Hungarian Academy of Sciences. 
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A conference was convened by the TRWC for discussing the region reconstruc-
tion of the island Körtvélyes, in co-operation with every interested institution in 
the area. The here formulated proposals were sent to the leading organs interested 
in the problem. 
In the course of Summer, the president and secretary of the TRWC participated 
in a reconnaissance flight in the Hungarian Lower and Middle-Tisza Regions, over 
the flood-plain, by the aeroplane of the National Water Office, for studying the vege-
tation in the flood-plain. 
There was made a proposal by the TRWC for the National Water Officé and 
National Office of Nature Conservation, for afforesting the Tisza region. 
The governing body of the Tisza Research, invited by the National Office of 
Nature Conservation took part at a conference. Giving their expert opinion, 
they supported the plan of a reservation to be formed in the Tisza II district. 
Our basis I, established on the island Körtvélyes, has functioned well as deposi-
tory and quarters. Our basis II was built up at Tőserdo. 
Our small ship Kolokán" has rendered a good service in visiting the research 
sites that are not to be approached by land, in the conveyance of materials, and 
collecting sample-materials for the investigations. 
Tisza-Research Working Committee: 
Dr. Imre Horváth (President), Dr. György Bodrogközy, Dr. László Móczár 
(Deputy presidents), Dr. Miklós Marián (Secretai y), Di. Mihály Andó, D,. Magdolna 
Ferencz, Dr. István Kiss. 
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RESEARC INTO THE LIFE OF THE TISZA. CONFERENCE 
ON TISZA RESEARCH IN 1976 
Compiled by 
GY. BODROGKÖZY 
Department of Botany, Attila József University, 
Szeged, Hungary 
In 1976, the Conference organized annually was held on 7—8 May. The members 
of the Tisza-Research Working Committee, at their yearly repeated meetings, in the 
framework of shoit lectures, render account of the results of their recent research 
work. This provides an opportunity for them to compare and harmonize their 
programmes of work with other themes, in order to carry into effect the complex 
character of their research work. 
Prof. I . HORVÁTH is addressing the participants of the Conference. He makes 
known that the date of the Conference and the week of the Academic Festival clash, 
therefore some of the invited guests don't participate in the work of the Conference. 
In the general meeting of the Academy, the work of the Tisza-Research Working 
Committee was also analysed and several questions which mediately or immediately 
touched the work of the Working Committee, were talked over. 
He establishes that the basic conception of the more than two decades long Tisza-
research work is the direction of enviromental and nature conservation. This work 
is performed by the researchers with whole-hearted enthusiasm and devotion to 
science, and in their majority as an unpaid voluntary work. 
L . DÁVID also welcoms every participant of the Tisza-Research Conference, 
on the side of the National Water Office, and also forwards the message sent by the 
secretary of State. These researches mean a complex investigation into the water-
shed area of the Tisza, lying in four countries. They are, therefore, important from 
international point of view, as well. The work of the Tisza Research Committee is 
very considerable even from two aspects: from those of conserving the natural envi-
ronment and of exploring the action mechanism of human interventions. 
The National Water Office is in need of assistance primarily in the domain of 
studying the agricultural pollutions and investigating into the factors affecting the 
character of the Tisza as a recreation area. He asks for suggestions of development 
in some of these fields and wishes a good work to the participants of the Conference. 
1'. I. BANCSI: 
Tasks of the environmental conservation at the Kisköre Reservoir 
2. MARGIT ÁDÁMOSI : 
Hidrobiological peculiarities of the Tisza in the time of the longitudinal-section 
investigations of 1975. 
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3. P . VÉGVÁRI: 
Change in the chemical composition of the Tisza water in the course of the longi-
tudinal-section investigations of 1975 
Contributions to the discussion: 
I. HORVÁTH: Asks how much the effect of tributaries can be generalized; how important the anth-
ropogenous pollution is. 
M. MARIÁN: Considers as very considerable to investigate into the connection between the mass of 
river float and benthos. 
P. VÉGVÁRI: Among the tributaries the Szamos and Maros are the most important. Most deposits 
are carried by the Szamos. Concerning the extent of human intervention there have been no 
investigations, as yet. One of the important aims of the floating-matter investigations is to pre-
vent the reservoir f rom being filled up. He agrees with M. MARIÁN in the problem of benthos. 
4 . J . HAMAR: 
Investigation of the Tisza plankton on the basis of the longitudinal-section 
investigations of 1975 
Contributions to the discussion: 
I . HORVÁTH : Asks if they investigated into the connection between water quality and living organisms 
as well as the interrelations of living organisms. 
A. SZÍTÓ: Asks if they experienced pesticide poisoning in the Tisza and if the expelling of motor-
. boats from the area of the reservoir is to be expected. . 
M. MARIÁN: Asks if there is an instrument to measure the bacterial number exactly. How reliable 
the identification of the mentioned Javanese algal species is. 
L. MAGYAR: Asks how much the filling up in the area of the reservoir is to be observed. How much 
the capacity of the Tisza of purify itself is influenced by the reservoir. 
MÁRIA HEGEDŰS: It was demonstrated by the bacterial cultural experiments that the total germ 
number was higher at 20 °C but at 37 °C a bacterial picture reflecting a stronger anthropogenous 
effect manifested itself. 
K. Kiss: The plankton-picture of the tropical waters is similar to that of the Tisza. The Javanese 
alga may have diffused on the whole Earth. 
I. Kiss: At determining the algae, also the physiological and genetic conditions are to be taken 
into consideration. 
J. H A M A R : Answers that the interrelations asked by Professor HORVÁTH have not been investigated 
into, as yet. The bacterial count was performed with direct counting and the suitable routine 
method. The Javanese algal species was determined on the absis of the original description. The 
reservoir will, unfortunately, reduce the self-purification of the river. A single pesticidal infection 
was observed. This extirpated the zooplankton almost entirely. 
5. I. Kiss: 
Comparative algological investigation into the dead arms of the Tisza at Mártély 
and Körtvélyes 
Contributions to the discussion: 
' J . HAMAR : Asks if the observed efflorescence of the Tisza in wooded, bushy places. 
I. Kiss: Answers that in 1939 he observed algal bloom even in the laboratory simultaneously with 
that under free conditions. Although it occurs mostly at night, in shady places it can often be 
observed in the daytime, as well. 
6 . MÁRIA HEGEDŰS—ENIKŐ FORGÓ: 
Hydrobiological investigation into the dead Tisza arm at Mártély 
Contributions to the discussion: 
I. Kiss: He is greeting with joy the long-needed lecture. Apart f rom nourishing substances, plants 
need also stimulating substances. Taking this into consideration, the ecological norms were 
to be changed, as well. 
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L. GALLÉ, sen.: At Mártély, the water is polluted, making even bathing dangerous. In this, a role 
is played even by the wrongly laid refuse-water pits. At Kisköre, a larger attention should be 
paid to this. 
J . H A M A R : The conceptions, categories shaped for trophity are not unambiguous. 
K. Kiss: We should not insist rigidly on the standards in respect of some characteristic signs. 
M Á R I A H E G E D Ű S : Answers that the state is to be taken as our starting-point which is most unfavour-
able from the point of view of bathing. The connection of the dead arm with the Tisza would 
solve several problems. It is difficult to co-ordinate with one another the single categories, stan-
dards of water-qualification. There are differences between these, these cannot be left out of 
consideration because certain measures can only be taken on the basis of these standards. 
7. A . SZABÓ: 
Zooplankton investigations in the longitudinal section from Tiszabecs up to 
Tiszalök 
Contributions to the discussion: 
L . D Á V I D : On the basis of the pictures demonstrated, a close correlation with water speed seems 
to exist. He asks if this was investigated. 
J . H A M A R : There are really such correlations. He asks, how much the composition changed in the 
stretches investigated. 
D. GÁL: Water speed is no exclusive key-factor. 
P . VÉGVÁRI : Asks if it can be demonstrated that zooplankton was carried by the Szamos. 
D. GÁL: The zooplankton picture of the Tisza is somewhat altered by the tributary. This effect can 
sometimes be demonstrated even 100 to 200 km long. 
A. SZABÓ: Answers that the effect of the current of water was not investigated but the strong current 
is anyway of unfavourable effect on zooplankton. After the inflow of the Szamos the species 
number was reduced. The zooplankton of the Szamos was diluted by the Tisza. 
8. L . GALLÉ: 
The lichen-moss vegetation of Tőserdő and its environment. 
Contributions to the discussion: 
G Y . BODROGKÖZY : This was an important, long-needed lecture. In the area the Convallario-Quercetum 
is of a rather fragmental appearance. We may therefore speak of a lichen association, otherwise 
it would be of synusium-value. 
M . M A R I A N : Asks what lichenological significance the gray poplar group has. 
L . G A L L É : Answers that certain changes may be expected when the reservoirs are operated as the 
vapour content is expected to increase. The lichen communities appearing on the stems of trees 
are generally considered as associations. The white and gray poplars means a similar substartum 
for lichens. 
9. I. HORVÁTH—GY: BODROGKÖZY: 
The association conditions of the flat peat-bogs in the flood-plain as a result 
of a lasting flood in the district of Körtvélyes 
Contributions to the discussion: 
L . GALLÉ, sen.: Asks if the underground organs of Baldingera perish, as well. 
K. BÁB v: Asks if the high water has the same effect on both associations. 
M . M A R I Á N : Asks where the vegetation is resettled from. 
G Y . BODROGKÖZY: Answers that resettling takes supposedly place by means of seeds. In case of 
high water, the ground forms are ineffective. 
10. A. SZITÓ: 
Chirnomida fauna of the Tisza stretch between Tiszafüred and Kisköre, on the 
basis of the investigations in the years 1974—1975 
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Contributions to the discussion: 
J . HAMAR : Regards the results very valuable also for the Kisköre Laboratory. They have not experienc-
ed any toxic pollution. The probability of that is, therefora, not very high. 
K. BÁBA: Asks if the establishment of the individual number took place on the basis of samples of 
identical number. -- - - - — -
M. MARIÁN: Asks how much the quantity of Chironomidae was influenced by mud thickness. 
I. BANCSI: Asks if the flood of 1974 could exert any effect. 
A. Szrró: Answers that apart f rom the toxic pollution he cannot find any real cause for a so strong 
reduction in the individual number. He performed the investigations with the same method all 
the time. The thickness of mud does not mean any problem in so far as a thickening of mud 
is in question. 
I I . M . MARIÁN: 
The effect of floods on the Amphibia-Reptilia fauna living in the flood-plain 
of the Tisza and on its regeneration 
Contributions to the discussion: 
J. HAMAR: Asks if the Amphibia can get an important role in the traffic of materials in a reservoir. 
And if it is worth introducing there certain species. 
M. MARIÁN: Answers that their role in the insect consumption is very considerable. On the basis 
of the points of view of nature conservation, we should think on introducing certain species. 
12. L . MAGYAR: 
The role of artificial nesting boxes in winter in the aspen plantation of the 
flood-plain of the Tisza-stretch at Körtvélyes 
Contributions to the discussion: 
M . MARIÁN : The wood cement box is very ingenious. But he asks whether the drop shutter does 
not frighten birds. The number of nidatory birds is in case of night birds much lower (1/3),: 
it is not too encouraging. Trapping and removing of sparrows seems to be very useful. 
A. SZÍTÓ: Asks if ringing means any disturbance. 
L . MAGYAR : Answers that they did not observed any strong alarming effect in case of dropshutter. 
The effect of ringing depends upon the way of trapping. 
13. K. Kiss—A. SZABÓ: 
Effect of purified sewerage waters on the water quality of the Tisza 
Contributions to the discussion: 
P. VÉGVÁRI: Asks whether, instead of the process applied, it would not be more practicable to lay 
out a lake. • 
I. HORVÁTH: The introduction of reed is very difficult. He asks if this influences the results of the 
methods of water purifying unfavourably. 
MÁRIA HEGEDŰS : Cleansing with aeration is also necessary. 
J . HAMAR : The initiation is remarkable. 
M . MARJÁN : Asks if these lakes cleanse the total waste-water.of the factory. 
A. SZÍTÓ: The area is not large enough for the quantity of waste-water. He asks, how fishes tolerated 
this water. 
I . HORVÁTH : As a biological method, this is at any rate advantageous. 
K. Kiss: Answers that the water getting into the lakes cannot officially be considered as polluted. 
The introduction took place, in case of the reedy lake", with bulrush. The water getting into 
the lakes is already aerated. Are the waters administered duly, then the extent of cleaning is 
sufficient. 
A. SZABÓ: Answers that they have only observed fish destruction as a result of wrong transport. 
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14. I . LŐRINCZ: 
Suggestion to form flood-plain shelter forests, with special regard to preserving 
the Tisza-landscape and its living world 
Contributions to the discussion: 
I. HORVÁTH: This proposal would, of course, not touch the nature conservation districts. It would 
be worth while to elaborate some alternative introductions in the form of proposals. He asks 
if the application of stalk crusher is sufficient. 
M . MARIÁN : Is suggesting that the material of the lecture should be given in the form of a proposal 
to the Tisza-Research Working Committee for sending it to the National Water Office. 
J. HAMAR : Asks what kind of introduction is to bé applied in case of a broader flood-plain. 
G Y . BODROGKÖZY : In flood-plains of high relief we had to make experiments with hardwood groves. 
A due selection of the shrub stratum is very important. 
K . BÁBA : Asks what kind of forests would get immediately to the riverside of the Tisza. 
I. LŐRINCZ: Answers that the nature conservation districts are not touched by the settling plan. The 
application of the stalk crusher is sufficient. 
I. BELICZAY: Mentions, as a completion, that the disposition is not sufficient concerning broader 
flood-plains. It is frequent that Summer perishes in deeper lying basins. 
15. MÁRIA CSOKNYA—KATALIN HALASY: 
Light- and electron-microscopical investigátions into the respiratory apparatus 
of the may-fly (Palingenia longicuada) 
Contributions to the discussion: 
Academician A. ÁBRAHÁM : In this University, three research workers have so far dealt with Palingenia. 
The histological research of the species is at present in good hanks. He asks if they have foun d 
nerves in the sensillae. 
MÁRIA CSOKNYA: In her answer thands for the supporting words. They did find a nerve but no 
typical synapse. 
16. ARANKA STAMMER—I. HORVÁTH: 
Pollution-induced cytologic changes in the respiratory apparatus of the bony 
• fishes (Teleostei) in the Tisza 
Contributions to the discussion: 
Academician A. ÁBRAHÁM: Asks what kind of fishes were investigated. The way of posing the prob-
lem is interesting. We had better to investigate the problem in strongly polluted waters. The 
lecture is a fine example of how the basic researches can be applicable in practice, as well. 
1. HORVÁTH: Asks if it is possible to apply morphological indices as indicators. 
M . M A R I Á N : IS greating the lecture with joy. He asks if the authors have used other pollutants and 
if they examined amphibious larvae, as well. 
P. VÉGVÁRI: Asks if with these methods a conclusion can be drawn in respect to the pollutant. \ 
MÁRIA HEGEDŰS : Asks if the herbicide-induced pollutions can be demonstrated ultrastructurally. 
A. Szrró : Felicitates, f rom the side of H AKI, upon the results. 
ARANKA STAMMER : Answers that the investigations were performed on Abramus, Carassius, Cyprinus, 
Pelecus species: Having no apparatus that works routinish with electron microscope, they 
could not solve the systematical sample evaluation. At present, they have no results about 
herbicides, as yet. They are going to carry out these investigations further on. The morphologic-
structrual changes may be applied to indicate pollution in a very simple way. 
17. R . VÁMOS: 
Identical factors of the fish destructions in certain Tisza dead arms and the 
Balaton 
Contributions to the discussion: 
MÁRIA HEGEDŰS: Is comparing the processes off ish destruction in the Lake Palics to those reported 
on in the lectures. 
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K. Kiss: Opposite to the hydrogen-injury, he holds as more probable the diatom-frame induced 
gill-injury. 
A. SZÍTÓ J. HAMAR: Attribute the fish-gill injury to the complex effect of diatoms and hydrogen 
sulphide. 
R. VÁMOS: Answers that the has not dealt with the damaging effect of diatoms, therefore, in this 
connection, he does nót want to express any opinion. 
18. R . VÁMOS: 
Paralytic destruction of the mallard (Anas platyrhynchos) in the Tisza dead arm 
at Gyála. 
19. G Y . CSIZMAZIA: 
A summary of the data of distribution of the Mammalia living in the flood-plains 
of the Tisza stretch in Hungary. 
( In absence of the author, the lecture was delivered by M . M A R I Á N . J 
Contributions to the discussion: 
L. MÓCZÁR: The basis of the ecofaunistics is the identification of species. He asks if the author 
performed quantitative investigations. 
M. MARIÁN: The author has several quantitative data. I 
20. M . MARIÁN: 
Results of the Tisza-research in 1975 and its tasks in 1976. 
Presidential concluding words 
\ 
After the lectures, I. HORVÁTH sums up the results of the Conference. He estab-
lishes that the Conference was successful. Several concrete suggestions were heard. 
It is proved by the lectures and contributions that the research plan is good, the 
emphasized domains are topical, the research work is to be increased, mainly in 
the Tisza stretch at Csongiád. The range of research grew wider. The electron-mic 
roscopical investigations are also taken up. 
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Felelős kiadó: Dr. Horváth Imre 
Készült: monó szedéssel, íves magasnyomással, 13,6 A5 ív terjedelemben, 
az MSZ 5601—59 és 5602—55 szabvány szerint. 
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